United States Court of Appeals 
for the 


District of Columbia Circuit 


TRANSCRIPT OF 
RECORD 


1$' 


UNTTED STATES COURT OF APPEALS 


IN THE 


FOR THE DISTRICES OF COLUMBIA CIRCUIT 


CALVERT CLIFFS' COCRDINATING COMMITTEE, INC., 
NATIONAL WILDLIFE FEDERATION, AND 
THE SIERRA CLUB, 


Petitioners, 


Vv. 


U.S. ATOMIC ENERGY COMMISSION, 
UNITED STATES OF AMERICA, 


Respondents. 
BALTIMORE GAS AND ELECTRIC COMPANY, 


Intervenors. 


BRIEF FOR PETITICNERS 


ANTHONY Z. ROISMAN 

SPRLIN, ROISMAN AND KESSLER 
1910 N Street, N. W. 
Washington, D. C. 20036 


Attorneys for Petitioners 


INDEX 


ESSUCHPETESCRUCHH aisle oiciclclclciclelotelcleietelctcietkcietdtotetoletate 


Statement Pursuant to Rule 8(d) .... ee ccc ewer 


References to Rulings 1... ccc cece ccc cece cceee 
Statement of the Case 2... ccc ccc wcrc cr cccccccccce 
AY GUMENE © ara ainialelelaielelelelelelotencl cielctel hetetctelelcleletelelcieiefolereiete 


CONCEHUSTONE LT rcioietorclleicioictoichetclciehoickeiciecletekotoletehotctetetedelotote 


AUTHORITIES CITED 


Cases 


Cities of Statesville, et al. v. AEC, U.S. 
App. D.Ce pus o2d (1969) -nivinje « swisivw ove eve ns 


City of Pittsburgh v. FPC, U.S. App. D.C. 
237 F.2d 741 (1956) ....--seee ec cceccieecece 


Dell Publishing Co. v. Summerfield, 198 F.Supp. 843 
(D.c., 1961) affirmed 113 U.S. App. D.C. 1, 303 F.2d 


PEON Sa a SRA R AS Vs SSD ORO SNES S SOO no eee ee 


East Texas Motor Freight Lines v. U.S., 96 F.Supp. 424, 
427-428 (N.D. Tex., 1951) Seeicteicleicioiicieieleloleyohebeietereierore 13 


Eastern Central Motor Carriers Association v. U.S., 239 
F.Supp. 591, 594-595 (D.C, 1965) weer ceccececeees 13 


Environmental Defense Fund, Inc., v. Hardin, 428 F.2d 
197 


SISSIES oreo cet ats 


Environmental Defense Fund, Inc., v. Ruckelshaus, F.2d 


(C-A. D.c., decided January 7, 1971)...----s«---+- 13 


Environmental Defense Fund, Inc. v. U.S. Army [Corps of En- 
gineers (D. D.c., January 15,1971) F.Supp. 20 


*FPPC v. Hunt, 376 U.S. 515,526 (1964).......-2--0-e-- . 19 
Greater Boston Television Corp. v. FCC (decided November 12, 
1970) (C.A. D.C., No. 17,785 slip op. at 15-22)... 13 
Medical Committee for Human sagaks v. SEC, 432 F.2d 
659, 668-669 (C.A. D.C., 1970 13 


Moss v. CAB, F.2d (CEBERDEC T5970) icine 
Northern States Power Company v. State of Minnesota, 
F.Supp. (decided December 22, 1970)..-.-.-- 21,22 - 


Power Reactor Development Co.v. IUEW, 367 U.S. 396, 417 


5a oo eee wee eee eae 


*Public. Service Commission of New York v. FPC, U.S. 
D.C. ’ F.2d , No. 23,446 decided June 29, 
1970) (Slip Op. 6) ..-cccccwcnnccccenccccccsscrcecccs 13 


*Sierra Club v. Laird (D. Aug, June 23, 1970) F.Supp. 
(Appeal filed in the U. S. Court of Appeals for 
the Ninth Circuit) ..ccccccccccccccccccccccececsssess LY 


State of New Hampshire v. AEC, 406 F.2a 170 (CA lst, 
1969) cert. den. 395 U.S. 962 (1969) .......-eeeeeeee 15 


Texas Committee on Natural Resources v. U.S. (W.D. Tex., 
Pebruary 5, 1970) F.Supp. ABeechetecaccscescoce wy 


Wellford v. Ruckelshaus (decided January 7, 1971) (C.A. 
D.C., NO. 24-434) .. ccc ccc ence creer reece recsccrccecss 


Wilderness Society v. Hickel (D.D.C., April 23, 1970) 20 


Statutes and Regulations 


*National Environmental Policy Act, 42 U.S.C.......-- 3, 


15, 


19 


Federal Water Quality Improvement Act of 1970 
(33 U.S.C., L171 P.-L. 91-224) 2... e reece ec eeeeececcee 


Public Law 91-560 (9lst Cong., 2nd Sess., amending the 
Atomic Energy Act of 1954) ... cee cerececceceerrecece 


10 CFR, Part 50, Section 50.109 adopted March 31, 1970 
(35 Fed. Reg. 5317)... ccc ce cece cee cs cree ccccccccece 


Appendix D to 10 CFR, Part 50....--ccceceerercceecces 


Miscellaneous 


115 Cong. Rec. (Daily Ed.) S. 17451 (December 20, 


FOCM) oman n coh olcllcicicesiicletelcleicieeieieieioteleieieleleleleioteletelorejehormt nee 


H. Conf. Rep. No. 91-765, 91st Cong., 1st Sess......- 11 


*S. Rep. No. 91-296, 91st Cong., Ist SessS....-.------ 10, 


Hearings before the Joint Committee on Atomic Energy 


11,12, 
16, 18, 


11, 25 


on Prelicensing Antitrust Review of Nuclear Power 
Plants (91st Cong., lst Sess., November 18, 19, 
and 20, 1969) occccccccccccsccccccccesccscosssceers 


Report to the Maryland Academy of Sciences by the 
Study Panel on Nuclear Power Plants (January, 1970) 


26 


22, 


25 


IN THE 
UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA CIRCUIT 
2 24,839 
CALVERT CLIFFS ' COORDINATING COMMITTEE, INC., 
NATIONAL WILDLIFE FEDERATION, AND 
THE SIERRA CLUB, 
Petitioners, 
v. 


U.S. ATOMIC ENERGY COMMISSION 
- UNITED STATES OF AMERICA, 


Respondents. 


BALTIMORE GAS AND ELECTRIC COMPANY, 


Intervenors. 
BRIEF FOR PETITIONERS 


ISSUE PRESENTED 


Whether the Atomic Enérgy Commission has acted arbitrarily 
and capriciously by: = 


1. Refusing to issue an order to show cause why con- 
struction of the Calvert Cliffs' Nuclear Power Plant should 
not be suspended pending a full investigation by the AEC of 
the environmental impact of the plant; 


2. Refusing to consider any modification of the con- 
struction permit for the Calvert Cliffs Nuclear Power Plant 
regardless of the results of the study by the Atomic Energy 
Commission of the environmental impact of the plant; 


3. Refusing to modify the construction permit for the 
Calvert Cliffs' Nuclear Power Plant to require that technologi- 
cal advances in plant design and equipment be backfitted on 
the plant where such backfitting will substantially. inprove 
environmental protection. 


STATEMENT PURSUANT TO RULE 8(d) 


There is now pending before this Court the case of Calvert 


Cliffs' Coordinating Committee, Inc., et al. v. united States 

(No. 24,871) which involves a 
challenge to the general rule making procedure adopted by the Atomic 
Energy Commission implementation of the National Eee onmentad 
Policy Act. One aspect of that case involves a challenge to the 
general rules of the Atomic Energy Commission which are challenged 
here with respect to Calvert Cliffs' Nuclear Power Plant. Pursuant 
to a request by petitioners, Judge Wright (Acting Chief Judge) 
entered an order on February 12, 1971, ordering that these two 
cases be set down for argument on the same day and before the same 
division of this Court. | : 

Much of the relevant record on review is identical in the 
two cases. For this reason and in order to reduce costs petitioners 
have reproduced most of the relevant materials in the Joint Appendix 
of one, but not both, of the cases. Because reference to the Joint 
Appendices of each case may occur in both briefs the references in 
the briefs shall be to Jt. App. (Vol. I) to indicate the Joint 
Appendix in No. 24,871 and to Jt. App. Vol. II to indicate the 
Joint Appendix in No. 24,839. 

Finally, the written argument in No. 24, 839° is virtually identical 
to one of the written arguments in No. 24,871. a virtually the 


same argument appears in both briefs. _ 


REFERENCES TO RULINGS 


In this proceeding petitioners challenge the refusal of the 
Atomic Energy Commission to take certain action required by the 
National Environmental Policy Act with respect to the Calvert 
Cliffs' Nuclear Power Plant. The Atomic Energy Commission set 
forth its basis for refusing to act in a statement accompanying the 
adoption of Appendix D to 10 CFR, Part 50 which was published in 


the Federal Register on December 4, 1970. dt. App. (Vol. I) 5. 


STATEMENT OF THE CASE 
On July 7, 1969 the Baltimore Gas and Electric Company 
(hereinafter BG & E) received from the Atomic Energy Commission 
(hereinafter AEC), construction permits for Units 1 and 2 of the 
Calvert Cliffs' Nuclear Power Plant on Chesapeake Bay in Maryland. 
Jt. App. (Vol. II) ll. At that time the AEC did not have authority 


to consider non-radiological environmental factors in granting the 


construction permits. On Decmeber 22, 1969, Congress passed the 
1 


National Environmental Policy Act (hereinafter NEPA) which, inter alia, 


expanded the jurisdiction of the AEC and other federal agencies by 


The President signed the bill on January 1, 1970 and it became 
effective immediately. 42 U.S.C. 4321 et seq. (P.L. 91-190). 
The full text of the statute is set out in the Addendum 
attached to the brief in No. 24,871. 


requiring that environmental protection be provided in all agency 
actions and that with respect to major agency netiors which would 
significantly affect the enviornment the agency must prepare a 
detailed environmental statement which contained an 

indepth study and analysis of the impact of the ronosed action on 
the environment and steps which should be taken to avoid any adverse 
impact including abandonment of the proposal. Sections 101 and 102 


of NEPA. 


Pursuant to this authority the AEC on April 2, 1970 (35 
ey 


Fed. Reg. 5463) adopted Appendix D to 10 CFR, Part 50 which inter 
alia provided that both the issuance of construction permits and 
operating licenses for nuclear power plants involved major action 


which would significantly affect the environment. ‘Thus under NEPA 


issuance of construction permits or operating licenses should occur 
only when there is due regard for environmental protection and only 
when a detailed environmental statement has been prepared. In 

the case of the operating license the AEC has determined that this 
statement would include only a discussion of those aspects of the 


environmental impact of the plant that differed substantially from 


Appendix D is modified substantially in the version published 


on December 4, 1970. dt. App. (Vol. I) 5. Another draft of 
Appendix D appeared on June 3, 1970, Jt. App. (Vol. II) 169. 


the discussion in the detailed statement prepared at the construction 
permit stage. The AEC also now requires all applicants for Construction 
permits and operating licenses to submit with their application an 
environmental report which would discuss the same issues to be 
examined in the detailed environmental statement. 

_ On June 3, 1970, the AEC published for comment in the Federal 


Register a new proposed Appendix D to 10 CFR, Part 50 (hereinafter 
3 


3/ 
AppendixD). Jt. App. (Vol. II) 169. In both, this verions of 


Appendix D and the April 2 version the AEC made no proposal for early 
consideration of the environmental impact of plants such as Calvert 
Cliffs (where construction permits had been issued without regard 

for the non-radiological environmental impact of the plant) nor was 
any provision made to modify the construction permits granted to such 
plants to provide for environmental protection. The proposed 
Appendix D postponed these environmental considerations until the 
issuance of the operating license thus permitting the continued 
construction of the plant to foreclose certain alternatives in design 
which might be inexpensively incorporated during construction but would 
ultimately be regarded as requiring excessively expensive replacement 


and redesign at the operating license stage. Appendix D also failed to 


The earlier version of Appendix D published on April 2, 1970 pre- 
ceded the April 3, 1970 enactment of the Federal Water Quality 
Improvement Act of 1970 (33 U.S.C., 1171 P.L. 91-224). The AEC 
determined that Appendix D needed to be modified to reflect 

the requirements of the new statute. 


amend Section 50.109(a) of 10 CFR, Part 50 (which requires the addition, 


elimination or modification of structures, systems or components of 
nuclear power plants if such changes will substantially add to 
protection of the public health and safety) to provide a similar 


requirement where substantial additional protection of the environ- 
\ 


ment would occur. 
Petitioners in this proceeding filed with the AEC on June 

29, 1970, a request that the AEC apply the following procedures 

to the Calvert Cliffs plant and adopt these procedures as general AEC 


regulations (Jt. App. (Vol. II) 31): 

1) he AEC should immediately order all owners 
of nuclear power plants which had received con- 
struction permits without consideration of adverse 
environmental effects, such as Calvert Cliffs, to sub- 
mit an applicants environmental report. . 


2) The AEC should immediately (a) prepare the 
detailed statement with respect to each such nuclear 
power plant and (b) modify, suspend or revoke: the con- 
struction permit of each plant as required by the 
environmental facts uncovered. 


3) The AEC should issue to all owners of, these 
nuclear power plants an order to show cause why construction 
of the plant should not be suspended pending ‘completion 
of the preceding two procedures. | 


4) The AEC should immediately impose as a condition 
of all construction permits an obligation on the owner to 
backfit technological advances which will substantially 
improve environmental protection. 
On July 27, 1970, the AEC determined that the request for 


general relief should be treated as comments on the proposed Appendix ~ 


D and that the request for specific relief with respect to the 


Calvert Cliffs plant should be postponed until the general rule- 
making was completed. Jt. App. (Vol. II) 173. 

On November 12, 1970, no further action having been taken 
either on the general rule making or on the specific requests related 
to the Calvert Cliffs' plant, petitioners filed a Supplemental Memorandum 
in support of their earlier petition. Jt. App. (Vol. II), 75. This 
memorandum included reference to a decision by the Maryland Court of 
Appeals on October 23, 1970, that determined that the Calvert Cliffs' 

- plant was being constructed without a required certificate of 
convenience and necessity from the Maryland Public Service Commission. 
St. App. (Vol. II), 85. On November 4, 1970, the Public Service 
Commission issued an order that on November 6, 1970, all construction 
on the Calvert Cliffs' plant should cease until the Public Service 
Commission had held a public hearing and determined if a construction 
permit should be issued and if so upon what conditions including 
conditions to protect the environment. Jt. App. (Vol. II), 80. A 
stay of that order was obtained by BG & E on November 9, 1970. 

In their Supplemental Memorandum petitioners stressed the 


fact that several months had passed since the original petition was 


filed with the AEC and that during that time substantial additional 


construction had occurred at the Calvert Cliffs' plant. In addition 

petitioners noted that the pending review of the Calvert Cliffs plant 
by the Maryland Public Service Commission and the possible imposition 
of design changes on the plant by the Public Service Commission made 

this a particularly propitious time for the AEC to take the action 


requested by petitioners. The Supplemental Memorandum requested that 


action be taken on or before November 22, 1970. No action having 
been taken by that date petitioners filed this appeal on November 
25, 1970. 

On December 4, 1970, the AEC published in the Federal Register 
its long awaited revised Appendix D. Accompanying that document was 
a statement of the AEC's reasons for its actions including reference 
to the petitioners requests. The revised Appendix D adopted petitioner's 
request that in cases such as Calvert Cliffs the applicant be required 
to iumeatately een an environmental report and not await the 
submission of its application for an operating license. Appendix 
D also requires the AEC to immediately prepare the detailed environ- 
mental statement for these plants. However, the AEC refused to 
consider modification of the construction permits Of any plants 
based upon the aaratoptained in preparing the environmental statement. 
It also refused to require that these construction permits be modified 
to require that technological advances be backfitted if there will be 
a substantial improvement in environmental protection. With respect 
to the issuance of show cause orders the AEC refused to provide for 
issuance of such orders in all cases such as Calvert Cliffs, where 
a construction permit had been issued without consideration of the 
environmental impact of the plant. Jt. App- (vol. I), 7. 


on January 5, 1971, the AEC advised BG & E by letter of its 


December 4, 1970 Appendix D insofar as that regulation applied to 


the Calvert Cliffs' plant. With respect to the only issue relevant 


here ~the submission of the applicants environmental report. -- the 


BEC noted that BG & E had submitted such a report on November 8, 
1970 (a copy of which was forwarded to petitioners on November 25, 
1970 (Jt. App. (Vol. II), 178)), and that the AEC was in the process 
of preparing a draft environmental statement to be circulated to 
federal and state agencies for comment. Jt. App. (Vol. II), 203. 
_On January 19, 1971, the Maryland Public Service Commission 
issued a certificate of convenience and necessity to BG & E for its 
Calvert Cliffs‘ plant and imposed as one of the conditions of that 
certificate a requirement that BG & E backfit technological advances 


that provide reasonable additional protection, necessary for the public 


health and safety or protection of the environment. 
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’ ARGUMENT: 


Introduction 


Congress enacted the National Environmental Policy Act in 
response to the growing national environmental crisis. The major 
cause of this crisis has been the (S. Rep. No. 91-296, supra, p. 5 
(ada. -15A) :* | 

Failure to formualte a comprehensive national [environmental] 
policy. Policy is established by default and inaction. 
Environmental problems are only dealt with when they reach 
crisis proportions. Public desires and aspirations are 
seldom consulted. Important decisions concerning the use 
and the shape of man's future, environment continue to 

be made in small but steady increments which perpetuate 
rather than avoid the recognized mistakes of previous de- 
cades. (Brackets added) 

In NEPA Congress responded to the growing environmental crisis 
and its causes in three ways. First, NEPA sets forth in Section 101 
(Add. 6A) a broad and comprehensive statement of environmental 
objectives which in effect, amends. the authorizing legislation for 
all federal agencies and departments to include these environmental 
objectives in their legislative mandates. S. Rep. No. 91-269, supxa, 
p. 9 (Add. 18A). ae 

Second, NEPA establishes in the Executive Office of the 
President, a Council on Environmental Quality to analyze and inter- 
pret environmental trends, to appraise Federal Government programs 
in light of the environmental policy established by NEPA, to be 


responsive to the scientific, economic, social, esthetic and cultural 


needs of the Nation and to formulate and recommend national. policies 


* "add" cites are to the pages of the Addendum bound with the © 
brief in No. 24,871. 


to promote the improvement of the quality of the enviornment. 
Section 202 of NEPA (Add. 8A ). 
Finally, NEPA requires all Federal departments and agencies 
to interpret and administer their policies, regulations and public 
laws, to the fullest: extent possible, in accordance with the environ- 
mental objectives of! Section 101 of NEPA. Section 102(1) of NEPA. 
(Ada. 7A). This latter directive was accompanied by eight specific 
procedures which all federal agencies and departments must follow in 
order to insure compliance with the environmental policies set forth 
in Section 101 of NEPA. Section 102(2) of NEPA. (Add. 7A). The 
4/ 

purpose of Section 102 was explained in the Senate Committee Report 
(S. Rep. No. 91-296, supra, pp. 19-20 (Add. 30A-31A)): 

The policies and goals set forth in section 101 can be 

implemented if they are incorporated into the ongoing 

activities of the Federal Government in carrying out its 

other responsibilities to the public. In many areas of 

Federal action there is mw body of experience or precedent 

for substantial and consistent consideration of environ- 

mental factors in decisionmaking. In some areas of Federal 

activity, existing legislation does not provide clear 


authority for the consideration of environmental factors 
which conflict with other objectives. 


Section 102 was not included in the original House bill and 

was based on the provision as originally included in the Senate 
bill. H. Conf. Rep. No. 91-765, 9lst Cong., lst Sess. Add. 60~A- 
61A. 
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To remedy present shortcomings in the legislative 
foundation of existing programs, and to establish action- 
forcing procedures which will help to insure that the > 
policies enunciated in section 101 are implemented, section 
102 authorizes and directs that the existing body of 
Federal law, regulation, and policy be interpreted and 
administered to the fullest extent possible in accordance 
with the policies set forth in this act. It further estab- 
lishes a number of operating procedures to be followed 

by all Federal agencies. 


The operating procedures required by Sections 102(1) and 


102(2) (A) (B) (D) and (G) require that agency decisions be made only 
after full consideration has been given to environmental amenities 
and values, alternative courses of action, ecological information in 
planning and development and the general principles in Section 101. 
In the ase of federal actions significantly affecting the environment, 
Section 102(2)(¢) requires the federal agency to prepare a detailed 
statement on the environmental considerations atevent to the proposed 
action. This detailed statement must accompany the agency proposal 
for action through the agency review process. Thus, in certain 
cases, the agency in the course of making its decision on proposed 
actions must not only condition its action upon full consideration of 
environmental values but must also meet the additional burden of 
preparing a detailed analysis of environmental factors relevant to 
the proposed action prior to the final decision being made. 

This Court has recently emphasized on a number of occasions 


the requirement that when an agency acts or refuses to act in response 


of New York v. FPC, U.S. App. D.C. _' sr’ | 
No. 23,446 decided June 29, 1970) (Slip Op. 6): 


set forth convincing reasons for its determination 

in sufficient detail to allow the validity of those reasons 
to be critically examined by the parties adversely affected 
and to allow this Court to pass on the reasonableness of 
the Commission's conclusions. 


Accord, Environmental Defense Fund, Inc. v. Ruckelshaus, —” F. 2d 


(C.A. D.C., decided January 7, 1971: Environmental Defense 
Fund, Inc. v. Hardin, 428 F. 2€ 1093 (1970); Greater Boston 
Television Corp. v. FCC (decided November 12, 1970) (C.A. D.C., 

. No. 17,785 slip op. at 15-22); Medical Committee for Human Rights | 
v. SEC, 432 F. 2d 659, 668-669 (C.A. D.C., 1970): Moss v. CAB, 
430 F. 2a 891 (C.A. D.C., 1970); Wellford v. Ruckelshaus 
(decided January 7, 1971) (C.A. D.C., No. 24,434). 

In the instant case the AEC has refused to take action with 
respect t the Calvert Cliffs' nuclear power plant and has given no 
adequate reason for its failure to act. The explanation of the AEC's 
failure to act, to the extent it is given, is unreasonable and 
inconsistent with the requirements of the National Environmental 
Policy Act. The AEC has acted arbitrarily and capriciously and its 
action is without rational basis. Eastern Central Motor Carriers 
Association v. U.S. 239 F. Supp. 591, 594-595 (D.C., 1965); Dell 
Publishing Co. v.- Summerfield, 198 F. Supp. 843 (D.C, 1961) affirmed 
113 U.S. App. D.C. 1, 303 F. 2d 766; East Texas Motor Freight 
Lines v. U.S., 96 F. Supp. 424, 427-428 (N.D. Tex. , 1951). 
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We therefore urge this Court to reverse the AEC's refusal to act and 


to require the AEC to take the action requested by petitioners with 


respect to the Calvert Cliffs’ nuclear power plant. 
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THE ATOMIC ENERGY COMMISSION WAS 

ARBITRARY AND CAPRICIOUS IN REFUSING 

TO APPLY THE REQUIREMENTS OF THE 

NATIONAL ENVIRONMENTAL POLICY ACT TO 

THE CALVERT CLIFFS' NUCLEAR POWER PLANT 

The issue involved here is how federal agencies which oversee 
continuing projects which can have a significant affect on the 
enviornment are to apply NEPA to these projects. The AEC in its 
application of NEPA to the continuing project of construction of a 
nuclear power plant differs from many other Federal Agencies because 
of two factors. First, the AEC did not have the authority to 
consider non-radiological environmental factors prior to the enact- 
ment of NEPA (see State of New Hampshire v. AEC, 406 F. 2d 170 
(CA Ist, 1969) cert. den. 395 U.S. 962 (1969)) and thus construction 
of these plants is proceeding without the AEC having giving any con- 
sideration to the environmental impact of the plant. Second, the 
AEC ultimately will have to fully explore the environmental impact 
& the plant prior to granting an operating license because the act 
of granting moperating license is a major federal action significantly 
affecting the environment within the meaning of Section 102(2) (C) 
of NEPA. Appendix D, Paragraph 2 (Jt. App. (Vol. I), 9). 
In Appendix D the AEC has recognized the need to expedite 

examination of the environmental impact of plants such as Calvert 


Cliffs for which no previous exploration of the environmental impact 


of the plant has occurred. It has required immediate submission of 


environmental reports by the applicant and immediate preparation of 
the detailed environmental statement by the AEC. Appendix D, 
Paragraph 1 (Jt. App. (Vol. I), 9). The narrow issue here is 
whether the AEC, having recognized the need to act, has, "to the 
fullest extent possible" interpreted and administered its policies 
and regulations in accordance with the policies of NEPA. Section 


102 of NEPA. 


-In its Interim Guidelines on Section 102(2)(C) of NEPA (35 


Fed. Reg. 7390 (Paragraph 11) (May 12, 1970)” the Council on 
Environmental Quality referred to continuing federal projects and 
established the following rule with respect to the preparation of 
detailed environmental statements under Section 102 (2) (C) =: 


Application of section 102(2) (C) procedure to existing 
projects and programs. To the fullest extent possible the 
Section 102 (2)(C) procedure should be applied to further 
major Federal actions having a significant effect on the 
environment even though they arise from projects or programs 
initiated prior to enactment of Public Law 91-190 on January 
1, 1970. Where it is not practicable to reassess the basic 
course of action, it is still important that further in- 
cremental major actions be shaped so as to minimize adverse 
environmental consequences. It is also important in further 
action that account be taken of environmental consequences 
not fully evaluated at the outset of the project or program. 


Oe 


5/ The Guidelines were adopted in final form on January 22, 1971, 
(36 Fed. Reg. 1398, January 28, 1971) and Paragraph 11 was 
adopted without change. 
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The AEC has not complied with this requirement. The AEC 


procedures have not been “shaped so as to minimize adverse environ- 
mental consequences". In refusing to utilize the information 
obtained in the preparation of the detailed environmental statement 
as a:basis for modifying, suspending or revoking the construction 
permit the AEC makes the entire procedure as related to on going 
and peeonsty unexamined projects totally meaningless. The purpose 
of the preparation of the detailed statement is not merely to set 
forth a catalogue of disastrous environmental problems about which 
nothing is to be done. The purpose is obviously to use that data 
as a basis for corrective action. Once the AEC has evidence which 
establishes that a particular plant will cause an avoidable adverse 
environmental impact, it is bound by NEPA to require that steps be 
taken by the applicant to avoid the problem or to find that other 
overriding policy considerations prevent steps being taken to avoid 
the environmental problem. 

Closely related to the failure of the AEC to take action 
based upon its examination of the environmental impact of a proposed 
plant is the failure of the AEC to immediately issue to these 
plants an order to show cause why construction of the plant should 
not be suspended during preparation of the detailed environmental 


statement. It is only through the adoption of both procedures that 


18 


the AEC can prevent the very fact of continued construction of the 


plant from foreclosing pssible environmental protection modifications 
6/ : 


at the operating license stage. 

One of the critical examinations required under NEPA is an 
‘examination of alternatives to the proposed action, Sections 102 
(2) (C)-(iii) and 102(2)(D). The feasibility of proposed alternatives 
will depend in part upon a balancing between the cost of the alter- 
native and the benefit to be obtained from it.” Thus, as plant 
construction proceeds the alternatives to the plant location, design 
and operation become drastically reduced. If the Reposition of conditions 


to protect the environment is deferred until the operating license 


ES 


6/ The issuance of an order to show cause would permit the applicant 
to make its case for the continued construction of the plant if 
some overriding need were established. The public would be 
allowed to demonstrate in what manner further construction would 
foreclose possibly important environmental modifications in the 
plant. Thus the procedure does not compel a shutdown of con- 
struction but merely compels the AEC to resolve the question of 
whether to issue an order for suspension of construction in the 
light of a presentation to it by applicant and the public of 
the relevant considerations. 


In this regard NEPA apparently differs from the mandate contained 
in the Atomic Khergy Act of 1954 to protect public health and 
safety for the latter has been interpreted as requiring the 

AEC to totally disregard the investment in the plant when con- 
sidering whether to issue an operating license and to be concerned 
solely with the question of safety of the public. Power Reactor 
Development Co. v. IUEW, 367 U.S. 396 (1961). Even in that case 
Justice Douglas, in dissent observed (367 U.S. at 417): 


. . «when that point is reached [the operating 
license hearing], when millions have been invested, 

the momentum is on the side of the applicant, not on 
the side of the public. The momentum is not only 
generated by the desire to salvage investments. No 
agency wants to be the architect of a "white elephant". 


That observation is particularly relevant here. 


hearing there will be, in the words of NEPA (Section 102(2) (C) (v)) 

"irreversible and irretrievable commitment[s] of resources. . ." 

which can only serve to restrict the AEC's options. In short, to 

postpone action is, for all practical purposes, to deny it. See 

FPC v. Hunt, 376 U.S. 515, 526 (1964) and City of Pittsburgh v. FPC, 
U.S. App. D.C. , 237 FP. 2d 741 (1956) .~ 

It is for this reason that the AEC must not only immediately 
act upon the data obtained from the preparation of the detailed 
environmental statement with respect to plants under construction 
but must also issue with respect to these plants an order to show 
cause why the construction of the plant should not be suspended 
during preparation of the environmental statement. 

A number of courts have been asked to apply NEPA to projects 
which began prior to January 1, 1970 but for which further federal 
action was required. In these cases the courts have not only found 
that NEPA was applicable but have ordered work on the projects halted 
until there had been full compliance with NEPA. Thus in Sierra Club 
v. Laird (D. Aug, June 23, 1970) ___—-~*F. Supp. _'_ (Appeal filed 


in the U.S. Court of Appeals for the Ninth Circuit) the court 


In Cities of Statesville, et al. v. AEC,;_ ©. U.S. App. D.C. , 
7 RF. 2d (1969) this Court discussed how the cost of pro- 
ducing nuclear power effects the liklihood that such power will 
become commercially viable. When the need to provide environ- 
mental protection is added to this cost-benefit analysis, it 
can be seen that the greater the cost of environmental protection 
the less likely it is that the protection will be deemed necessary. 
The fact is that nuclear fission as a source of power generation 
at its present state is only marginally economical. Congressional 
legislation was required to force the AEC to even find that such 
power has practical value. See Publ. Law 91-560 and S. Rep., 


No. 91-1247, 91st Cong., 2nd Sess. 
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granted a preliminary injunction to restrain defendants from continuing 
channel clearing work on the Gila River because such work had Decne 
undertaken without compliance with NEPA. In Environmental Defense 
Fund, Inc. v. U.S. Army Corps of Engineers (D.D. C.i January 15, 1971) 
F. Supp. __—s—sthhe:« Court issued a preliminary injunction to halt 
construction of the Cross-Florida Barge Canal, a project which was 
authorized in 1942 and for which construction peges in 1964, on the 
ground that the Corps had not complied with the requirements of NEPA. 
See also Wilderness Society v. Hickel (D.D.C., april 23, 1970) where 


the Court issued a preliminary injunction to prevent issuance of 


permits to construct the Trans-Alaska Pipeline because the Department 


of Interior had not complied with NEPA and Texas Committee on 
Natural Resources v- U.S. (W.D. Tex., February 5, 1970) ene ae 
Supp. _______ where the petitioners meen to prevent payment of a loan 
by the Farmers Home Administration for construction of a golf course 
on the ground that the Ponetraction would cause substantial damage 
to the environment and the Court issued an order staying the grant 
of the loan pending an appeal because the passage of NEPA subsequent 
to the Court's decision made the likelihood of success on appeal 
substantial. 

In the instant case petitioners do not seek an order from this 
Court or the AEC halting construction of these nuclear plants. 
Petitioners merely seek a show cause hearing at which evidence will 
be presented by the applicant (who carries the burden of proof) and 


by environmentalists from which evidence the AEC will Sete whether 


the applicant has established that continued construction of its nuclear 
power plants will best serve the public interest. This determination 
will occur before the detailed environmental statement has been 
prepared and will require the AEC to weigh the possible irreversible 
environmental damage to be caused by continued construction against 
the evidence presented by applicant of a need for haste in the 
construction of the plant. 

The Calvert Cliffs' Nuclear Power Plant is an excellent case 
in point for the application of the principles discussed above. A 
construction permit for that plant was issued on June 30, 1969, after 
a full hearing by the AEC. Jt. App. (Vol. II), 11. The hearing did 
not and could not include consideration of non-radiological environ- 
mental affects of the proposed plant. The proposed plant has been 
the subject of numerous studies conducted by state and federal 


authorities and by the applicant Baltimore Gas and Electric Company . 


The plant has received permits from the U.S. ay Corps of Engineers, 


the Maryland Department of Water Resources, — the Maryland Public 


“-9/ One & the conditions imposed by the Maryland Department of Water 
Resources is that radioactive releases from the plant must not 
exceed 1% of the present AEC standards for acceptable releases 

(10 CFR, Part 20). In light of the recent decision by the 

District Court in Minnesota (Northern States Power Company v. State 
of Minnesota, : F. Supp. decided December 22, 1970), 
declaring such limitations invalid it is doubtful that the Calvert 


Cliffs plant represents a satisfactory proposal to the Department 
of Water Resources. 


10/ 
Service Commission as well as the AEC (See Jt. App. (Vol. II) 


180 for a list of all permits required). Despite this impressive 
history of investigation of the Calvert Cliffs plant and the impressive 
list of permits granted to Baltimore Gas and Electric it was the 
conclusion of one of the most thorough reports prepared with respect 

to the plant that (Report to the Maryland academy of Sciences by the 
Study Panel.on Nuclear Power Plants (January, 1970): 


In particular, we of the panel deplore the fact that 
the nuclear power station being built by the Baltimore 
Gas and Electric Company at Calvert Cliffs was sited and 
designed, at least in general terms, before any such 
survey [of the environmental impact of the plant] was made. 
We recognize that a long lead time is necessary for planning 
construction of such magnitude, but this very fact under- 
lines the urgency of anticipating future developments. 
[brackets added] 


The panel gave careful attention to the plans for the 
Calvert Cliffs generating plant and to many aspects of 
its possible influence on the environment. We recognize 
that there are many areas in which further research is 
needed - these are described later in the report - but 
based upon the best information available at this time 
concerning the expected biological, chemical and physical 


, 


One of the conditions imposed by the Public Service Commission is 
that the plant must be backfitted with techndlogical advances that 
will provide reasonable additional protection necessary for public 
health and safety and protection of the envitonment. The AEC 

has rejected the imposition of such a condition and the recent 
decision in Northern States Power Company v. State of Minnesota, 
supra, suggests that the more stringent state standard may be 
Invalid. iIn addition the Public Service Commission also requies 
that the plant be operated in conformity with the Water Resources 
permit and its stringent limitations on radioactive releases. If 
those limitations are invalid the Public Service Commission may 
then decide to reconsider its decision to issue a permit. 
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impact of the Calvert Cliffs plant in normal operation, we 
have concluded that, in all probability, the plant will 

not of itself represent a major environmental threat. It 
was evident at the outset that in the specific question of 
Calvert Cliffs, there were only two possible alternatives 
to be considered by the panel - either to recommend that 
the State of Maryland act to prevent operation of the plant, 
or to recommend that the State give conditional approval for 
the ultimate operation of the plant, subject to appropriate 
guarantees and monitoring. Only after careful con- 
sideration have we resolved on the latter. 


* * *. * 


In summary, the panel looks upon the Calvert Ciffs 
nuclear power plant as an experimental took, one purpose 
of which is to provide information allowing assessment of 
the impact of the nuclear power industry upon the 
environment. 


The fact is that the Calvert Cliffs plant is being constructed 
with very little information about its probable impact on the 


environment of Chesapeake Bay. There are substantial unanswered 


questions regarding the oceanography of the Bay. (Summary of 


Presently Known Facts About the Environmental Impact of the 

Calvert Cliffs Nuclear Power Plant on Chesapeake Bay prepared by 

Beth Beegle (5-6) (Jt. App. (Vol. II), 107-108) (hereinafter Beegle 
Summary)); the impact of temperature on the sea and wildlife of the 
Bay (Beegle Summary (17-19) (Jt. App. (Vol. II), 123-125))7 the effect 
of taking large quantities of water into and through the plant where 
the water is subjected to substantial increases in temperature and 
the addition of chemicals and minerals (Beegle Summary (21-24) 

(Jt. App. (Vol. II), 147-156)). Most authorities have conceded 


that much more information is required to assess the environmental 


impact of the plant and extensive studies have been ordered (Beegle 


Summary (24-26, 37-38) (Jt. App. (Vol. II), 130-132, 145-146). All 


of those studies are being made in the face of the inexorable 
construction of the plant. : 

The general knowledge about the effect on the fish, birds 
and other organisms which exist on Chesapeake Bay near the Calvert 
Cliffs site (Beegle Summary (19-31) (dt. App. 125-137)) all suggests 
that the massive alteration in the water flow and water composition 
at the plant site as well as the continuous and wide ranging discharge 
of heated and radioactive water will have an adverse effect on the 
environment. In general the fish and other sea life of the Bay will 
probably suffer from the fact that the plant will discharge high 
salinity, low oxygen, high temperature water taken from the lower 
depths of the bay and discharged in the upper waters of the Bay 
where oxygen is high and salinity is low. (Beegle Summary. (14-17, 
27-36) (Jt. App. (Vol. IZ), 120-123, 133-144)). The plant will move 
5,600 cubic feet of salt water every second (3,450,000,000 gallons 
per day) and return it to the lower salinity upper water of the Bay 
after heating the water 8°. (Beegle Summary (10-12) (Jt. App. (Vol. 
II), 113-115))- This quantity of water represents more than half the 


daily flow of the Susquehanna River, the largest source of .fresh 


water to the Bay. (Beegle Summary (10) (Jt. App. (Vol. II, 113))- 


The Calvert Cliffs plant represents an unknown quantity in 
the future of the environment of the Chesapeake Bay. It is aptly 
described by the Maryland Academy of Sciences Report, supra, as an 
"experimental tool". But with the passage of NEPA federal agencies 
are prohibited from continuing to allow such experiments with our 


decaying environment. In its report on NEPA the Senate Committee on 


Interior and Insular Affairs SEG ONES (S. Rep. No. 91-296, 91st 
: / 


Cong., lst Sess-, PP- 16-17): 


Past neglect and carelessness are now costing us dearly, 
not merely in opportunities as foregoine, in impairment of 
health, and in discomfort and inconvenience, but also ina 
demand upon tax dollars upon personal incomes, and upon 
corporate earnings. The longer we delay meeting our environ- 
mental responsibilities, the longer the growing list of 
"interest charges" in environmental deterioration will run. 
The cost of remedial action and of getting on to a sound basis 
for the future will never again be less than it is today. 


In fact, former Senator Tydings of Maryland urged enactment of an 
amendment to the atomic Energy Act of 1954 to expand the BEC juris- 
diction to consider non-radiological environmental factors precisely 


because of the inadequacy of the existing knowledge on the environ- 


mental impact of the Calvert Cliffs plant. Hearings before the Joint 


See 


11i/ See also 115 Cong. Rec. (Daily Ed.) S. 17451 (December 20, 1969) 
where Senator Jackson, the Chief Senate Sponsor of NEPA stated: 


"too -much of our past history of dealing with environ- 
mental problems has been focused on efforts to deal 
with ‘crises', and to treclaim' our resources from 
past abuses." 


Committee on Atomic Energy on Prelicensing antitrust Reveiw of 
Nuclear Power Plants (91st Cong., 1st Sess., Novenber 18, 19 and 20, 
1969), p. 13-15. The Joint Committee ultimately concluded that the 
passage of NEPA and the Water Quality Improvement Act of 1970 made 
it unnecessary to give further consideration to Senator Tydings 
proposal. S. Rep. No. 91-1247, 91st Cong., 2nd Sess., p- 4- 

Thus, in the case of the Calvert Cliffs plant it can be seen 
that a full investigation of the adverse environmental effects of 
the plant is absolutely essential. Many important issues have not 
been answered. However, if construction continues while these 
questions are being investigated and if the AEC in any event post- 
pones imposition on the plant of conditions to protect the environment 
until the hearing on the operating license (some 2 years from now) 
the major investment in the plant design and the commitment, to use 
this plant as a source of power will be so great that few if any 
changes will be deemed feasible alternatives and a potential disastrous 
project will proceed with its environmental experiment on one of the 
richest and largest estuaries in the United States. 

These problems ae intensified by the recase? of the AEC to 
impose on the Calvert Cliffs plant and all other plants a requirement 
that as technological advance occurs the plants should be backfitted 


with new components if there will be substantial additional protection 


of.the environment. The AEC has found that its obligation to provide 


for health and safety requires the imposition of a condition for 


backfitting (10 CFR, Part 50, Section 50.109 adopted March 31, 1970 


(35 Fed. Reg. 5317))- It is difficult to comprehend why its new obli- 


gations under. NEPA ao not require as much. The AEC has not provided 
for environmental protection to the "fullest extent possible" if 
it does not extend the backfitting obligation to cases of environ- 
mental protection. 

Actually, with the enactment of NEPA and the increasing 
awareness of environmental problems great strides in the technology 
of environmental protection can be expected in the near future. Surely 
the unavoidable adverse effects of nuclear power plants should not 
be made a permanent part of our environment if subsequent technology 


makes it possible to avoid them. 


Conclusion 
For the reasons stated above the petitioners should be granted 
the relief to which they are entitled by the National Environmental 
Policy Act. 
Respectfully submitted, 


BERLIN, ROISMAN AND KESSLER 
Counsel for Petitioners 
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PREFACE 


The health, stability and economic security of both the State 
of Maryland and the Baltimore Gas and Electric Company are undeniably 
linked to the health and stability of their natural surroundings. 
Maryland's natural treasures range from the beaches of the Atlantic 
Ocean to the mountains and lakes in the west, but none is so critically 
important as the Chesapeake Bay. 

As an estuary, the Chesapeake is a meeting place between fresh 
water and salt water, between the river and the ocean, between man with 
his industrialized civilization and nature with her spawning areas for 
anadromous fish and resting places for migratory birds. Man's uses of 


the Bay and nature's uses of the Bay must co-exist in harmony. With 


proper resource management, these sometimes divergent uses can co-exist. 


We believe that the Calvert Cliffs Nuclear Power Plant is a case in 
point and that there are many reasonable assurances to indicate that 
the plant and the Bay will be compatible, and that this use by man will 
not upset nature's balance. 

The Chesdpeake Bay in the general vicinity of the Calvert 
Cliffs plant site is also utilized for navigation, recreation and com- 
mercial fisheries.’ Major shipping channels pass by the site. Boating 
and sportfishing are popular recreational activities. Oysters, crabs 
and finfish are taken commercially from the area. Finfish important to 
both sport and commercial fishermen include striped bass, spot, bluefish, 
drum, perch, black bass, sea trout, shad and many others; alewives (men- 
haden) are taken in large quantities and processed for fish oil and 
fertilizer. This area of the Bay also provides resting and feeding 
grounds for geese, ducks, swan and many other birds, including gulls, 


terns and predatory fowl. 


Except for occasional occurrences of noxious conditions such 
as red tides, conditions for fish in the plant area note healthy. The 
diversity of species is normal for the western shore. Flora and fauna 
components of the food chain are diverse although affected some by or= 
ganic enrichment as evidenced by the common occurrence of blue green 
algae and lower than expected numbers of species and species population 
of protozoan fauna. The macroscopic invertebrate fauna is healthy with 
a broad diversity of organisms present. All things considered, the 
marine life in the Bay at the plant site is normal and healthy. 

The topography of the Calvert Cliffs site is of great natural 
interest with the rolling characteristic of the land formation one of 
its most pleasing aspects. On the Bay frontage and along interior 
streams, there are near-perpendicular walls caused by water, wind and 
frost action. The site has a variation in elevation from sea level 
to about 137 feet. The Cliffs of Calvert are world famous for their 
rich deposits of Miocene Period fossils. 

The woodlands on the site are typical of southern Calvert 
County. Red and White Oaks, Hickories, Tulip Poplars, Red Maples, 
Virginia Pines and Gum trees make up the bulk of the forest. Two or 
three commnities of Beeches are clustered along streams and near the 
Bay. American Hornbeam, Dogwood and Sassafras are in good supply. 
Amost impassable thickets of Mountain Laurel and American Holly are 
found in most of the stream valleys. Wildflowers are in great abundance 


along the edges of the fields. 


The land animals on the site include White-Tail Deer, Red 


and Grey Fox, Racoon, Grey Squirrel, Eastern Chipmonk and Rabbits. 


These wonders of nature will be largely preserved intact on 
more than half of the 1135 acres in the Calvert Cliffs site. Other 
sections of the site that are currently supporting construction activ~ 


ities will be returned to nature or to farming as appropriate. About 


150 acres were under active cultivation when the site was acquired, and 


it is expected that at least this mch acreage or more will continue to 
be farmed in the future. 

The Baltimore Gas and Electric Company recognizes that the 
Chesapeake Bay and the land environment at the Calvert Cliffs site are 
valuable resources ‘and that every effort mst be made to preserve these 


assets for the use and enjoyment of future generations. 


COMMITMENT 


A major corporate commitment has been made to design, construct 
and operate the Calvert Cliffs Nuclear Power Plant so that it will have no 
significant adverse effects on the environment. In addition to the care 
and attention that is documented in this Environmental Report » the 
Baltimore Gas and Electric Company also makes the following commitments: 

1. The Calvert Cliffs Nuclear Power Plant will be 

operated in strict accordance with all applicable 
regulations including the Operating License to be 


issued by the Atomic Energy Commission and the per- 


mits issued by the Maryland Department of Water 


Resources. 

The Company will cooperate to the fullest extent 
possible with all local, State and Federal agencies 
in establishing and conducting all pre- ow post- 
operational environmental programs, dealing with 
radiological, thermal and other potential effects. 
The Company will distribute data and reports ob- 
tained from its marine ecology studies, marine 
environmental surveillance programs and radio- 
logical monitoring programs to all pertinent 
local, State and Federal agencies. : 

The radioactive waste processing system will be 
operated to maintain discharges as low as prac- 


ticable. 


S. If the post-operational environmental surveillance 


programs indicate that the fish and wildlife re- 
sources of the area are being damaged as the re- 
sult of plant operation, the Company will make 
modifications in equipment or operations to 


correct the cause of the damage. 


1.0 INTRODUCTION 


1.1 Statement of Project 


By application dated January 25, 1968, and ten amendments 


thereto, the Baltimore Gas and Electric Company applied to the U.S. 
Atomic Energy Commission for a license to construct a two unit nuclear 
power plant to be known as the Calvert Cliffs Nuclear Power Plant, 
Units 1 and 2, on a site in Calvert County, Maryland. The Division of 
Reactor Licensing of the Atomic Energy Commission, the Advisory Com- 
mittee of Reactor Safeguards, the Atomic Safety and licensing Board 
(including a public hearing in Prince Frederick, Maryland, on May 12 
and May 13, 1969) and the Atomic Energy Commission itself each inde- 
pendently reviewed the plant design, and the Atomic Energy Commission 
subsequently issued Construction Permits Nos. CPPR-63 and CPPR-6hi, 
dated July 7, 1969. The two unit plant will occupy part of an 1135 
acre site on the western shore of the Chesapeake Bay about 11 miles 
south of Prince Frederick. The Bechtel Corporation has es retained 
as the architect-engineer and constructor. The NUS Corporation has 
been assisting the engineering and environmental staff of the Baltimore 
Gas and Electric Company in general nuclear and environmental matters. 
Experts in meteorology, radiological physics, marine biology, muclear 
fuel technology, quality assurance, engineered safeguards and other 
specialized disciplines have been retained for Dereon ony assis- 
tance. : 

Unit No. 1 is scheduled for start-up in mid-1972 and regular 
operation in early 1973. Unit No. 2 is scheduled for similar 


operation one year later. In preliminary information releases, the 


nominal net electrical plant output of each unit has generally been 
Listed as "more than 800 megawatts." Final design has resulted in the 
following ratings for each unit: 
Guaranteed Maximum-Expected 
Nuclear Steam Supply System 2570 Mwt 2665 Mut 


Gross Generator Output 880 Mwe 910 Mwe 


Net Plant Output 8L5 Mwe 875 Mwe 


Both of the Calvert Cliffs units will utilize identical pres- 
surized water reactors which are being designed and fabricated by 
Combustion Engineering, Inc. The No. 1 Unit turbine-generator will be 
furnished by the General Electric Company, and the No. 2 Unit turbine- 
generator will be furnished by the Westinghouse Electric Corporation. 
Both turbine-generators will be similar in type and construction and 
will have similar performance characteristics. 

Each electrical generating unit of the Calvert Cliffs Nuclear 
Power Plant will have three separate water loops as shown in Figure 1.1-1. 
The first or primary coolant loop is a closed piping system, and it is 
through this loop that the pressurized water is circulated. The water 
in this primary loop moderates the fissioning process and transfers the 
heat, generated by this process, from the reactor to the steam genera- 
torse The secondary loop is also a closed piping system. It is in 
this loop that the steam from the steam generators is passed through 
the turbine and upon leaving the turbine is condensed back to water 
and returned to the steam generators. The third loop is an open system 
where water from the Chesapeake Bay is passed through the plant's con- 
densers and then returned to the Bay. This cooling water provides the 
means for condensing the spent steam leaving the turbine (second loop). 
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In addition to the condenser cooling water, a mech smaller 
quantity of Bay water will be used for cooling various auxiliary sys- 
tems in the plant. In all these systems, the Bay water will cool water 
contained in an intermediate closed piping system which, in turn, cools 
plant auxiliary equipment; thus providing for physical separation be- 
tween the Bay water and the plant equipment. 

The Department of Water Resources has issued a Surface Water 
Appropriation Permit No. C-70-SAP-1 dated July 15, 1970, which authorizes 
use of Chesapeake Bay water for cooling purposes and Waterway Construc- 
tion Permit No. C-70-CI-12 dated July 15, 1970, which authorizes dredging 
of intake and discharge channels and the construction of related offshore 
structures. 

Units 1 and 2 which are scheduled for commercial service in 
early 1973 and in early 197k, respectively, will provide additional base- 
load generating capacity required to enable the Applicant to meet load 
conditions and reserve requirements projected for those years. 

1.2 Purpose of Statement 

This statement was prepared by the Applicant at the requests 

of the Department'of the Army, Corps of Engineers, pursuant to the pro- 


visions of Section 13 of the River and Harbor Act of 3 March 1899 and 


Section 102 (2)(c) of the National Environmental Policy Act of 1969 


and the AEC's Division of Reactor Licensing in response to the proposed 
Appendix D to Part 50 for implementation of the National Environmental 
Policy Act of 1969. 


2.0 ENVIRONMENTAL IMPACTS 
2.1 General 

It has always been a corporate objective of the Baltimore Gas 
and Electric Company to protect the environment from the effects of 
electric generation. The generation of electricity, by eiataren means, 
inherently has some effect upon the environment. careful design and 
the selection of the proper equipment can minimize these effects, 
while at the same time providing the electric energy our civilization 
requires. As electric generating plants get larger, as population 
density increases, as the social consciousness of the people demands 
cleaner air and purer water, the design of these plants pacones even 
more important. | 

In recognition of the increasing problems of our industrialized 
society, the Baltimore Gas and Electric Company has dedicated itself to 
consider, evaluate and minimize, to the best of its ability, the impacts 
of its installations and operations upon the environment. The Company 
welcomes the active participation of all local, State and Federal 
agencies serving the people. 

In meeting this responsibility, the Company, before initiating 
a major project such as Calvert Cliffs, asks itself and searches for 


answers to the following types of questions: 


1. Who should participate in formating the assumptions 


and conclusions about the choice of plants or sites? 
What lasting benefits will be produced? Who will 


derive those benefits? 


3. Will any environmental problems be created? 

lh. What are the alternatives? 

The Calvert Cliffs Nuclear Power Plant will have the following 
impacts upon the environment. 

2elei It will pump through the plant's condensers and dis- 
charge in a slightly heated condition a small fraction of the Chesapeake 
Bay water available in the area; the time of transit through the plant 


will be less than four minutes, the design temperature rise at maximum 


expected capacity will be 10 degrees Fahrenheit (S.5° C). 


2.1.2 It will release at various intervals and under com- 
plete control small quantities of radioactive materials to the air and 
water, in concentrations considerably less than those permitted in com- 
parable plants. 

2.1e3 It will release at various intervals and under com- 
plete control small quantities of miscellaneous compounds from labora- 
tory drains, corrosion inhibitors, water treatment, cleansing compounds, 
etc., in concentrations considerably less than those permitted in other 
installations. 

2.1. ‘It will impact in the same way as any other large 
facility by its very physical presence; the increased traffic, noise, 
workmen, access roadway, associated structures and activities. 

2.1.5 It will impact by its use of the land. 

These and other impacts are examined in detail in Sections 
2.2 through 2.6. 

2.2 Thermal Effects 

The distribution and magnitude of temperatures in the re- 

ceiving waters in excess of the natural temperatures depends on the 


amount of heat picked up by the condenser cooling water, the volume of 
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condenser cooling water flow and temperature rise, the design of the 


intake and discharge structures, the amount of new water available for 
mixing with the heated discharge water, the currents and circulation 
patterns, and the rate of loss of excess heat to the atmosphere. 

Information needed to design the condenser coling water 
system to meet State and Federal water quality standards and to minimize 
thermal and other effects which might be detrimental to the aquatic life 
was obtained through investigations made in four general areas. These 
investigations included checking the heat assimilative capacity of the 
Chesapeake Bay in the vicinity of the plant site, determining the phys- 
jcal characteristics of the Bay, selecting design criteria for protection 
of the marine ecology, and predicting the distribution and magnitude of 
excess temperatures to be expected during plant operation. 

2.2.1 Heat Assimilative Capacity of Chesapeake Bay 

One of the great assets of the Calvert Cliffs site is 

the abundance of water available for cooling purposes. | The Chesapeake 
Bay is six miles wide at this point. The movement of tidal waters is 
quite large. The maximum tidal flow is about 1,500,000 cfs and the 
average flow 800,000 cfs which is 150 times the quantity of cooling 
water which will be circulated through the oneness The length of 
a tidal excursion in the vicinity of Calvert Cliffs is about six miles. 
Dr. Donald W. Pritchard, Director of the Chesapeake Bay Institute of 
The Johns Hopkins University, has calculated that if all the waste heat 
from the plant were mixed into the surface layer of the tidal segment 
adjacent to the plant, and none of this excess heat were transferred 
into adjacent tidal segments up the Bay or down the Bay from the site, 


that the rate of heat loss to the atmosphere would Limit the average 


excess temperature in the surface layer of the tidal segment to 1.3 F. 

Investigations by the Chesapeake Bay Institute have determined 
that there is a non-tidal circulation pattern superimposed on the flood 
and ebb cycle of the tidal currents. This non-tidal flow, caused by 
fresh water river flows and vertical salinity variations, is two-layered 
in the stretch of Bay near Calvert Cliffs. There is a seaward flow of 
relatively fresh water in the upper layers and a lesser flow of ocean 
water directed up the estuary in the deeper layers. These non-tidal 
currents are approximately one-fifth the strength of the tidal currents. 
The higher-salinity water that moves up the Bay in the lower layers 
gradually diffuses upward, mixing with the fresher water in the upper 
layers, and returns to the ocean, thus preserving the flow balance in 
the Bay. 

Using a segmented mathematical model involving volume conti- 
nuity equations, Dr. Pritchard has calculated values for these non- 
tidal flows. He has determined that in the tidal segment of the Bay 
adjacent to the plant site, the non-tidal flow is 90,000 cfs. This is 
new water available for dilution of the heated cooling water discharge. 
The flow of new water depends on the volume rate of inflow of fresh 
water and the time rate of change of salinity above any segment in 
question. It is significant that when tributary flow decreases, flow 
up the Bay from the ocean increases. For this reason the available di- 
lution water at any point in the estuary remains fairly constant and is 


relatively independent of river flow. The water to be used for cooling 


by the Calvert Cliffs Nuclear Power Plant (5,00 cfs), therefore, 


amounts to only about six percent of the new water available for di- 


lution throughout the entire year. 
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Taking into account the new water available for dilution, 


Dr. Pritchard has estimated that the average excess temperature in the 
surface layer of the plant's tidal segment will be lowered from the 
1.3 F temperature previously stated to 0.4 F. (1) It is, therefore, 
apparent that the heat assimilative capacity of the plants tidal seg- 
ment will not be taxed by the cooling water discharges. In fact, there 
is every reason to believe that there is sufficient cooling water ad- 
jacent to the Calvert Cliffs site to support future capacity additions. 
Dr. Pritchard has also computed thermal distributions to produce what 
he considers a comparative prediction of the proper excess temperature 
distribution in the Chesapeake Bay adjacent to the site of the Calvert 
Cliffs plant. The results of this mathematical analysis are shown in 
Table 2.2.1. | 
Furthermore, hydraulic models can be used to accurately 
forecast flow dynamics, dispersion and distribution patterns of excess 
temperature in the vicinity of the plant. Such a model was built and 
operated for the Calvert Cliffs Project by the Alden Research Labora- 
tories and is discussed in Section 2.2.h. | 
2.2.2 Physical Characteristics of Chesapeake Bay 

Sheppard T. Powell Associates was retained in mid-1967 

to assemble data on the physical characteristics of the Chesapeake Bay 


in the vicinity of the Calvert Cliffs site. Preliminary surveys were 


(1) Nuclear Power Plants in Maryland - Governor's Task Foree on Nuclear 
Power Plants - December 1969. 


TABLE 2.2.1 (1) 


Best Estimate, Distribution of Excess Temperature in the 
Chesapeake Bay Adjacent to the Calvert Cliffs Nuclear 
Power Plant, Resulting from the Discharge of Condenser Cooling 
Water at a Flow Rate of 500 Cfs, and a Temperature 
Elevation of 10°F (i.e., Heat Rejected at. the Condensers 

= 12.1 X 107 BIU Hr) 


Longitudinal* Lateral Horizontal Area 
Dimensions Dimensions 2 
(Feet) (Feet) (ft*) (Acres) 


10x10 2.52102 2.5x10° 5.6 
240x107 5 .0x10* 1.0x10° 23 
u.0x10? 1.0x107 4..0x10° 92 
1.0x104 4.0x107 40x10! 920 
5 320x104 1.sx0" oSx10° 10,330 


Length of the area having excess temperature equal to or 
greater than the specified value, along 2 line approximately 
parallel to the shore line. 


width of the area having excess temperature equal to or 
greater than the specified value, along a line approximately 
perpendicular to the shore line. 


(1) Nuclear Power Plants in Maryland - Governor's Task Force on 
Nuclear Power Plants - December 1969. 


conducted shortly thereafter to develop temperature and salinity pro- 
files. Also, a great quantity of pertinent data was obtained from 
various State and Federal agencies, including the Deceronens of Water 
Resources, Chesapeake Bay Institute, Natural Resources Institute, De- 
partment of Chesapeake Bay Affairs, Chesapeake Field Station of the 
Federal Water Pollution Control Administration, Naval Research Laboratory 
at Chesapeake Beach, and the U.S. Coast and Geodetic Survey. 

These preliminary data served as a basis for the establish- 
ment of a detailed investigative program that started in the spring of 
1968. Eight reference floats, which served as survey stations of 
known locations, encompassing an area of almost one square mile, were 
permanently anchored on the Bay near the site. Pinpoint Seewinons of 
the reference floats were obtained by aerial photography. Data to 
construct profiles of water temperatures, salinity concentrations and 
dissolved oxygen concentrations were taken at the floats. 

In addition, a recording instrument station was established 
in the spring of 1968 to obtain a continuous record of water tempera- 
ture and to collect water samples for salinity analysis ot depths of 
5, 20, and 35 feet. Later, measurements of dissolved oxygen concen- 
trations at these depths were added to the data record obtained at the 
station. This floating Hydrographic Field Station was located about 
13g miles offshore from the plant site in about lO feet of water. 

Data from the Hydrographic Field Station showed that there 


is a sharp increase in the density of the water colum in the 25- to 


35-foot depth range during the summer months as a result of temperature 


and salinity stratification. 


The salinity concentration which averages about 15,000 ppm, 


or about half that of ocean water, increases vertically in a typical 
halocline distribution. The salinity increases at a low rate down to 
a depth of about 25 feet, then increases at a rapid rate in the 25- to 
35-foot depth range, and again at a low rate in the deeper waters. The 
variation in salinity concentration between the surface and the 35-foot 
depth reaches a maximum of about 5,000 ppm in the late spring and a 
minimum of 1500 to 2000 ppm in the fall. 

Water temperature in the Chesapeake Bay generally develops 
into the same type of vertical distribution during the summer as 
salinity, exhibiting a sharp and definite thermocline between an 
upper layer of warm water and a lower layer of cooler water. The 
thermocline develops at the start of warm weather in the spring and 
continues to become sharper and more pronounced throughout the summer. 
During 1968 and 1969, the thermocline was found to range between the 
25- to 0-foot depths. 

In developing the basic design parameters for the Calvert 
Cliffs cooling water system, it appeared that the existence of a sharp 
thermocline during the warmest time of the year could be used as a 
temperature advantage if cooling water could be extracted from beneath 
the thermocline and discharged above it. In the summer of 1968, this 
temperature advantage ranged between 5 and 15 F. During 1969, which 
exhibited a summer of umsually cool water temperatures, the advantage 
generally ranged between 3 and 8 F. A maximum surface water tempera~ 
ture of 86.5 F was observed several times during 1968. During 1969 
the maximm surface water temperature was 86.0 F and this level was 


reached only once the entire year. 


Data taken at the Hydrographic Field Station also revealed 
that the dissolved oxygen concentration varied considerably with the 
time of day and the weather conditions. Generally, concentrations on 
the surface were near saturation values in the early and mid-summer 
but exhibited a supersaturation in the late summer and early fall due 
to the photosynthetic activity of an increased population of algae and 
other plant life. Concentrations at the bottom generally were near 
zero and in one instance oxygen content was observed to be zero. Rapid 
increases in concentration at the bottom occurred when turbulent weather 
conditions caused vertical mixing of the water column. It was recognized 
quite early that if the deep, cool, oxygen deficient, highly saline water 
was to be used for condenser cooling purposes, consideration would have 
to be given in the design of the discharge to provide for rapid mixing 
with oxygen-rich waters to avoid possible harmful effect to the aquatic 
life in the surface waters. | 

2.2.3 Design Criteria for Protection of Marine Ecology 

Dr. Ruth Patrick, Chairman of the Department of 
Limnology of the Academy of Natural Sciences of Philadelphia, provided 
design criteria for the once-through cooling water systen prepared for 
Calvert Cliffs so as to produce as little change as possible in the eco- 
system of the Bay. The principal criteria which were adopted for the 
system are as follows: | 

1. Condensers should be designed so that the tempera- 

ture rise in the cooling water which passes through 
them is as low as practicable. This will avoid 


subjecting entrained organisms to temperatures 


above their thermal damage threshold and will 


minimize thermal shock. 


ATS 


The cooling water intake to the plant should draw 


as mch water as possible from below the photo- 


synthetic zone to minimize the number of plankton 


and other microscopic organisms that are pumped 
through the plant's cooling system. 

The intake velocity of the cooling water to the 
plant should be low enough to avoid disturbance 
of the ischooling and swimming patterns of fish and 
to permit ease of egress for those fish that swim 
into the intake basin. 

The cooling water system design should utilize 
mechanical equipment to clean condenser tubes to 
minimize the use of biocides for fouling control. 
The point of discharge of the cooling water should 
be located far enough out from the shore so as not 
to disturb the current patterns and temperature 
regimes of the shallow water areas and should pro- 
vide ample opportunity for mixing of the warmed 
cooling water with the receiving waters. 

The cooling water discharge should be designed to 
create’ a high velocity jet to induce rapid mixing 
with the receiving waters to minimize changes in 
natural temperatures, oxygen content and salinity. 
The cooling water discharge should be designed to 
minimize the time at which the maximum temperature 
elevation exists. Short exposure times as well as 
a minimum temperature rise are important in pro- 


tecting the aquatic life. 
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2.2.4 Prediction of Excess Temperature Distribution 
In an early design decision it was decided that the 

condenser cooling water should be discharged as a momentum or high- 
velocity jet to obtain rapid dilution of excess temperature, low- 
oxygen water and salinity as called for by the criteria that had been 
established for the protection of the environment. Such a jet creates 
turbulence and entrains dilution water to bring the temperature and 
salinity down and oxygen content up quickly. | 

Dr. John C. Geyer, Chairman of the Department of Geography 
and Environmental Engineering at The Johns Hopkins University, has 
pointed out that there is not, at present, a satisfactory theory or 
mathematical model to describe the behavior of a nearshore, shallow- 
water momentum jet in a tidal eerie The tide swings the plume 
back and forth. Entrainment withdraws water from behind the plume as 
the tide swings it sideways and may pull the plume right into shore. 
If by this or other means, warm water is circulated back into the 
plume, the temperature dilutions may be adversely affected. Winds at 
the surface, friction at the bottom, increase in depth offshore, and 
the location and arrangement of the discharge all influence the be- 
havior of the plume of warmed water. 

Hydraulic models can be used An provide a means for study of 
flow patterns in the areas of an estuary affected by heated cooling 


water discharges. Through such studies, predictions can be made re- 


garding the excess temperature distribution which may be expected to 


result from use of a momentum jet. 
Accordingly, it was decided in 1967 to sponsor the construc- 


tion of a model of a section of the Chesapeake Bay to develop the 


ain 


information needed for designing the intake and discharge structures 
for the Calvert Cliffs plant which would meet the requirements of 
Maryland water quality standards and the various criteria established 
for protection of the aquatic life of the area. The Alden Research 
Laboratories of Worcester Polytechnic Institute was selected to con- 
struct the model and to make this study. 

In late 1968, in cooperation with the Board of Natural Re- 
sources, a Calvert Cliffs Nuclear Power Plant Model Advisory Committee, 
composed of three State representatives and three Company representa- 
tives, was established. The functions of the Committee were the fol- 
lowing: (a) review of the testing program as proposed by the Alden 
Laboratory; (b) presentation of suggestions for modification of the 
testing program (such as the addition of temperature measuring points) ; 
(c) study and review of the results of the model tests as they became 
available, and (d) after study and review of all of the results of the 
model studies, preparation of a report briefly giving the Committee's 
consensus as to the degree of validity of the final predictions, made 
from the model results, of the probable temporal and spatial distri- 
bution of excess temperature in the Chesapeake Bay off the pliant site. 

The members of the Committee are as follows: 

State Representatives 
Dr. L. Sugene Cronin, Secretary - Director, Natural Resources 


Institute, University of 
Maryland 


Paul W. McKee | Director, Department of Water 
Resources, State of Maryland 


Dr. Donald W. Pritchard Director, Chesapeake Bay In- 
stitute, Johns Hopkins 
University 


Company Representatives 
Raymond C. Dannettel Consulting Engineer 
Dr. John C. Geyer, Chairman Chairman, Department of 
Geography and Environmental 
Engineering, Johns Hopkins 
University 
Prof. Lawrence C. Neale Director, Alden ee 
Laboratories, Worcester 
Polytechnic Institute 
It was necessary to build the model large ceeds to cover a 
3h-mile stretch of the Bay in order to include two tributaries whose 
flow affects currents in the plant vicinity. The model, scaled 1/1000 
horizontally and 1/100 vertically, occupies nearly the entire space in 


a building 90 feet wide by 20 feet long. Tidal flows are reproduced 


automatically. Only 7.5 minutes are required to run through a complete 


12.5 hour Bay tidal cycle. 

Density similarity between the model and the Bay, including 
the power plant intake and discharge, was developed by holding ail 
model water temperatures equal to the corresponding Bay water temper- 
atures. The density effects due to temperature differences are properly 
represented as a result of the one-to-one temperature ratio. 

Since the model studies were intended to provide a valid as- 
sessment of heat-transfer phenomena as well as nass-transfer phenomena, 
careful consideration was made of all forms of heat transfer. Solar 
and wind effects were essentially eliminated by maeiee the entire 
model in a building. Evaporative effects were minimized and controlled 
by maintaining the model environment at a relative humidity in excess of 
90 percent. Convective heat transfer at the water-air interface was 


minimized by maintaining the model air temperature within about one 


degree Fahrenheit of the base water temperature. For the purpose of 
recording the modeled Bay temperatures, environmental temperatures, 
and plant intake and discharge temperatures, lhl copper-constantan 
thermocouples were strategically located in the model. 

Smaller models of 1/50, 1/100, and 1/250 undistorted scale 
were constructed adjacent to the main model to include the local area 
within a radius of 1000 feet from the plant site. These uniform scale 
models allowed the discharge jet-flow patterns and related intake flows 
to be studied in detail. 

Adjustment of the model was based on field data to permit 
the comparison of the model with actual Bay behavior. Of particular 
importance were the velocity determinations throughout the modeled 
area, Correctly modeled velocities assure a valid model of the flow 
patterns for the full range of tides. Velocity data published by the 
United States Coast and Geodetic Survey in the 1968 Tidal Current 
Charts for the Upper Chesapeake Bay were used as a guide for initial 
model adjustment. 

Further data was obtained through field determination of 
velocities at critical sections of the Bay. These velocities were 
measured by releasing drogues in the Bay and determining drogue move- 
ment by aerial photogrammetry. The drogues were constructed to 
measure velocities at the Water surface, at depths of 15 feet and at 
depths of 30 feet. Tests were made at several locations, including 
the model extreme limits and the area near the plant site for both 
ebb and flood tides. 


When the performance of the model tide cycle indicated a 


good comparison with design flows and elevations, a series of model 


drogue studies were conducted to provide a direct comparison with the 
respective field drogue studies. The model studies were accomplished 
by photographing, from overhead, the traces of candle floats released 
in the model. The candle floats were constructed to measure velocities 
at the water surface and at model scale depths of 15 feet and 30 feet. 
The correlation of the model flow patterns and the patterns obtained 
from the Bay studies was thus able to be checked. 

When the model was producing the correct tide cycle, it was 
then necessary to establish the proper environmental temperatures be- 
fore thermal test data could be obtained. It was desirable to have the 
air temperature in the model building as near as possible to the model 


water temperature. This adjustment was accomplished by heating the 


building air with portable oil heaters or by heating the model water 


with a 100-horsepower boiler, or both. 

After the model water temperature and the building air tem- 
perature had become steady and at the desired values, and before the 
model plant discharge was introduced, model water temperatures were 
measured to determine ambient or base conditions. AlL canons re- 
corders were started and temperatures were measured for sn or three 
model tide cycles. The temperatures recorded on the last ambient tide 
cycle provided a basis for determining if the model had reached an 
equilibrium condition with its environment. This temperature data was 
also used as a base for determining water temperature increase caused 
by the plant's cooling water discharge. ; 

A total of 42 tests were conducted on the main model between 
July 1968 and October 1969. Temperature data was recorded directly on 
magnetic tape by an analog-digital converter. Since as many as 200,000 


bits of data were obtained in a single test session; computer processing 
was used for obtaining results promptly. 

The data from the test program was plotted in the form of in- 
cremental temperatures, that is, excess temperatures above the Bay ambient, 
shown as isotherms. These isotherms showed the distribution of excess 
temperature in horizontal planes at the water surface and at depths of 
10 feet and 20 feet for flood tide, high water slack, ebb tide and low 
water slack. In addition to the horizontal plots, isotherms were also 
plotted for vertical sections of the Bay at selected positions such as 
along the outlet centerline and along critical contours. 

A copy of ‘the Summary Report prepared by the Alden Research Lab- 


oratory is attached to and is made a part of this Environmental Report. 


2.2.5 Thermal Effect on Aquatic Life 


Using the design criteria suggested by Dr. Ruth Patrick 
and the results of mathematical studies and the model testing program, a 
design was developed for the Calvert Cliffs condenser cooling water system 
that would adequately meet the plant's requirements while at the same time 
providing for satisfactory protection of the aquatic life within the area 
of influence of the plant. 

Features of the plant's cooling water system design that were 
selected expressly for the protection of the marine environment are as 
follows: 

1. Condensers were purchased which will have a cooling 

water design temperature rise of 10 F when the plant 
is operating at maximum capacity. This low tempera- 
ture rise will not only limit the maximm temperature 
to which entrained microscopic organisms will be ex- 


posed but will also reduce any thermal shock effect. 
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The intake water will be drawn under a curtain wall 


extending into the water to a depth of -28 feet. 
With this curtain wall and a low intake velocity, 

it is expected that during the summer months most 
of the cooling water will be taken from below the 
thermocline where the natural temperatures are be- 
low 80 F most of the time. | 

For the same reasons as in Item 2 above, most of 
the cooling water will also be drawn from below the 
photosynthetic zone and this should minimize the 
quantity of plankton passing through the condensers. 
Also, since there are fewer fouling rei at 
the selected intake depth, the need for chlorine 
treatment of the water should be minimal. 

The intake under the curtain wall will have a veloc- 
ity less than one-half foot per second. this low 
velocity will reduce the possibility of drawing 
large fish into the plant intake and will also 
minimize the entrainment of small fish. Asc fish 
that do enter the intake basin may escape by easily 
swimming back out under the curtain wall ease the 
low intake velocity. | 

The installation of an Amertap system for mechanical 
cleaning of the condenser tubes is a substitute for 
the use of chlorine for fouling control of the con- 


denser tubes. 


The point of discharge of the condenser cooling 
water will be 850 feet offshore. This location 
will protect the biologically important shallow 
water ‘areas and at the same time provide for an 
ample supply of water for dilution. 

The momentum jet design of the discharge will re- 
sult in very rapid mixing with the Bay waters to 
minimize the change in natural temperatures, 
oxygen content and salinity. 

The condenser cooling water will remain at 10 F 
above its natural temperature for less than four 
minutes. The threshold for damage to many species 
at about 90 F is associated with exposure times on 
the order of 2) hours. 

The rate of flow of condenser cooling water is 
larger than normally experienced because of the 
low temperature rise, but this flow is still less 
than one percent of the average tidal flow in the 
plant’ vicinity and only six percent of the new 
water available for dilution. No change in the 
current patterns of the Bay is expected to occur 
as a result of the use of this quantity of water 


except in the immediate vicinity of the plant site. 


The plant will be operated in full compliance with 


the water quality standards of Maryland. 
A great amount of effort has been expended to develop a design 
for the Calvert Cliffs cooling water system that will be environmentally 


neutral. There is reasonable assurance that this has Doar done. Care 
and attention will be taken during construction and start-up to assure 
that there will be no operating errors or accidents that could affect 
marine life in the Bay. Also, the marine environment will be monitored 
carefully as load on the plant is increased so that if difficulties do 
develop they will be recognized immediately and corrected. 

2.2.6 Marine Ecology Studies : 

In order to have a basis for determining any effects 
on the aquatic life which may be caused by plant operation, the Academy 
of Natural Sciences of Philadelphia was retained in the fall of 1967 to 
conduct a comprehensive program of marine studies. ! 

Recognizing minor changes in the marine environment may prove 
to be very difficult because of the naturally varied nature of life in 
the Bay. This potential difficulty was identified early and steps were 
taken in 1967 to formulate a major marine ecology study program at the 
Calvert Cliffs site. : 

This program includes the establishment of a baseline of con- 
ditions of the aquatic life through survey studies to determine the 
diversity and relative abundance of protozoa, algae, invertebrates and 
fish. Special continuing studies are also being Conancted on plankton, 
productivity, commercial fish, crabs, oysters, clams and substrates. 
Chemical and physical characteristics of the Bay water are being de- 
termined through monthly analyses. The investigations a generally 
being carried out at four stations or areas of the Bay, oo within the 
future area of influence of the plant and two outside this area. Details 


of the program are included in Appendix C.1, Marine Environment Studies. 


This pre-operational program will be continued during the five- 
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year period, 1966 through 1972, prior to initial operation of the plant. 
The exact program to be followed each year is somewhat predicated by the 
findings of the previous year's surveys. The Estuarine Laboratory of 
the Academy, located at Benedict, Maryland, on the Patuxent River, is 
the base of operations for most of the work, although some of the 
program is carried out at the Philadelphia Laboratories. 

In the operational phase of the program, the studies will be 
contimed for five years from the date of the first appropriation and 
use of Chesapeake Bay water, or for a lesser period of time if the De- 
partment of Water Resources finds that the results of the studies warrant 
earlier termination of the research projects. It is presently planned 
to continue the marine ecology monitoring program beyond this period, 
but the precise scope of such longer-range studies cannot be identified 
at this time. The intent of these continuing studies will be to main- 
tain a current knowledge of the condition of the aquatic environment in 
the vicinity of the plant. 

Since the pre-operational baseline studies will cover a period 
of five years, considerable data will be accumulated on annual cyclic 
variations in aquatic life conditions which occur naturally. This 
cyclic information will be useful in identifying and evaluating any 
changes in aquatic life conditions and in variations of physical and 
chemical characteristics which may be observed in the study areas 
during the operational monitoring program. 

Laboratory studies will be undertaken in 1971 to obtain in- 
formation for predicting the effects of time-temperature exposures on 
entrained organisms. Other studies will define the responses to changes 
in natural levels of temperature, dissolved oxygen, salinity, radio= 


muclides, heavy metals and chemicals caused by power plant operations. 


It is expected that effects identified in the laboratory investigations 
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will be useful in recognizing changes that may occur in the Chesapeake 
Bay following the start of plant operations. 

As a result of the features incorporated in the design of 
the condenser cooling water system, the Company holds the firm opinion 
that the marine ecology studies will show that operation of the Calvert 
Cliffs Nuclear Power Plant will not cause significant Changes to the 
ecology of the marine life in the Chesapeake Bay in the immediate 
vicinity of the plant and will cause no detrimental changes that will 
affect the marine life in the remainder of the Bay. In fact » the possi- 
bility exists that the thermal additions from Calvert cliffs could have 


a net beneficial effect on man's use of and harvest from the Bay. 


2.3 Radiological Effects 


2.3.1 Sources of Human Exposure 
The radiation sources of human exposure must be sepa- 


rated into two categories; namely, (a) natural radiation or background 
radiation, and (b) man-made or artificial radiation that includes ra- 

diation releases from gaseous and/or liquid effluents discharged from 

nuclear power plants. This latter source of radiation may increase 


ambient radiation levels with a consequent increase in the doses re- 


ceived by humans. An estimate of such incremental doses must be made 


to evaluate and control the associated radiation hazards. 
2.3.2 Permissible Dose/Concentration : 

Information concerning the biological effects of radi- 
ation on man is primarily derived from animal experiments, from clinical 
observations, and from statistical surveys. This approach, though not 
an ideal one, is the only one and is acceptable in our present stage of 


knowledge. Based on this approach, the International Commission on 
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Radiological Protection (ICRP) has (a) made many original estimates of 
doses/radiation intensities received by man and their possible effects, 
and (b) developed guidelines setting the limits on the Maximum Permissible 
Concentrations (MPC) in air and water of radionuclides, for protection 
against radiation. These estimates and guidelines, with some modifica- 
tion, form the basis of the AEC regulations and standards for radiation 
protection (10 CFR 20). 

Two modes of radiation exposure have been considered by the 
ICRP and the National Council on Radiation Protection (NCRP); namely, 
gaseous exposure and liquid ingestion. The rate of gaseous exposure 
and liquid ingestion that will not produce an excess body burden is 
estimated by considering the biological half-life or turn-over time in 
man for each radioisotope. These permissible exposure rates (or their 
equivalents expressed as MPC) form the basis on which the possible 
hazard to man from radionuclides in the environment can be evaluated 


and controlled. 


2.3.3 Radionuclide Reconcentration 


In the case of human-seafood chains capable of con- 
centrating radionuclides at levels above their ambient concentration 
in water, the concentrations of such radio-elements used for potential 
dose estimation were obtained by dividing the expected concentration in 
water ty the reconcentration factor; i.e., the ratio of protein intake 
to water intake. Some literature data on reconcentration factors are 
available that may’ not necessarily be applicable to the conditions in 
the Chesapeake Bay, However, if one makes the reasonable assumption 
that the discharge of radioactive wastes from the Calvert Cliffs plant 


will not materially change the chemical composition of the receiving 


Bay water, one can use these published values to determine the recon- 
centration factors for each element in important seafood organisms of 
the Bay. The data given in Reference (1) were used in the present 
calculations to estimate the potential human dose received through in- 
gestion of seafood harvested from the Chesapeake Bay. | 


2.3eh ected Radioactive Discharges and the Potential 
uman, se : 


An estimate of the annual expected release of radionuclides 
in liquid wastes from Unit 1 has been prepared and is presented in Table 
2.3.12 Since Unit 2 is similar to Unit 1, the total expected discharge 
will be twice the values given in Table 2.3.1. The above estimate is 
based on the following assumptions: 

1. One per cent failure of the fuel elenents. 

2. Fourteen primary loop volumes of waste water are 

processed per unit. 

Neither of these assumptions are realistic, however, since 
experience with similar reactors, such as the Conneciient Yankee reactor 
and others, (2) shows that smaller fuel failure rates can be achieved, 
and smaller volumes of liquid wastes are generated. | 

Even if the pessimistic figures of Table 2.301 are assumed, 
the discharged radionuclide concentrations are much less than the 
Sees concentrations permitted in drinking water. Furthermore, 


Concentration of the i th Radionuclide 


a: ssible Concentration 0. juciiae 
<a/ i 


4s also found to be less than one. In other words, the radioactive 


wastes to be discharged from the plant are well within the permissible 


limits. 


Table 2.301 shows that of the total activity discharged, 
there will be about 6000 curies of tritium (the only radionuclide re- 
leased in any significant quantity) per year released by the two units. 
Since this tritium in the liquid wastes will be in the form of tritiated 
water, it will be diluted with the Bay water. Using a minimm value of 
annual fresh water flow through the Susquehanna River and the Upper 
Chesapeake Bay system of 40,000 cubic feet per second, (1) the resulting 
tritium concentration in the Bay water would be about 1/6,000 of the 
MPC for drinking water. 

In Table 2.3.2 are listed the estimates of potential radi- 
ation dose from liquid releases of the two units. These values were 
obtained by using the ICRP computational model and the related infor- 
mation given in the NUS report (3). This report was presented in 1969 
to the Maryland "Governor's Task Force on Nuclear Power Plants" to 
evaluate the effects of estimated radioactive effluents from the 
Calvert Cliffs plant. 

Table 2.3.3 includes the expected estimates of gaseous re- 


leases per year from both the units. Once again, these values, as well 


as = Ci/MPCi, are considerably less than permissible limits listed in 


10 CFR 20, where Ci-is the concentration of ith radionuclide and MPCi 
is the permissible concentration. 

Using these release estimates, the total potential radiation 
doses to which an individual and the general population within a 50- 
mile radius of the plant would be exposed are listed in Table 2.3-h. 
These values were obtained using a procedure described in detail 


elsewhere (3)(h). 


TABLE 2.3.1 
RADIOACTIVITY DISCHARGE 


Expected Concentrations _ Circulating 
Expected Annual Water (#C/cc 
Isotope Discharge (Curies) Short Term ae Yearly Average 


2.91 x 10° 8.9, x 1072 | 1.53 x 10° 


9.16 x 1074 ae he79 x 10723 
5.63 x 1072 9 2.95 x 10°: 
1.34 x 10710 
1.87 x 10- 
5.39 x 10-7 
5.39 x 107 
1.35 x 10-2 
8.22 x 10™ 
3.42 x 10729 
1.35 x 10~ 
4.57 x 10727 
2.74 x 107 


36 
1.00 x 107 
8.72 x 1073 


1.05 
8.29 x 1073 
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TABLE 2.3.3 


MAXIM:M GASEOUS RELEASES 
FROM CALVERT CLIFFS NUCLEAR POWER PLANT* 


Activity Sule with te = 
Radionuclide Per Primary System Volume From Both Units Per Year (Ci 


Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Xe-131m 
Xe-133 
Xe-135 
Xe-138 


—<——— 


Total 5,808 Ci 


* prom Table Presented at Hearings of May 13, 1969, (Docket Nos. 50-317, 
50-318), following Transcript Page 292. 
#* assuming 28 primary system volumes/both units/year. 


TABLE 2.3.) 


RADIATION DOSES FROM GASRONS RELEASES 


Max imum--Two Actual Exnected Releases 
Units, each with 
Individual Dose 1% Fuel Defects Low #HHt 
(a) Dose rate*(rads/year) 0.0125 0.090005 
at site boundary 
(bo) Average annual dose 0.0000) 0.900000016 
(rads/year) per person 
(within SO-mile radius) 
Natural backround 
radiation dose 
(rads/year) 
Population Dose ** 
(4) Total man-rads/year 181.293 
(within 50-mile radius) 
(e) Total man-rads/year 593,750 593,750 593,750 
from natural background 


radiation 


* assuming a hypothetical individual spends 2h hours a day, every 
day, on the closest site boundary. 


"Based on 2010 population of 4,750,000 within 50 miles of the Calvert Cliffs 
Plant. 


+e#Based on actual releases from a number of operating pressurized water reactor 
power plants. 


2.3.5 The Biological Effects of Radiation 


The radiation effects of interest associated with the 


normal operation of a nuclear reactor are the delayed responses to very 
low-level, long-term radiation exposure. These effects ‘are generally 
classified in two separate categories; namely, (1) somatic effects (ies, 
damage occurring in the irradiated individual) and (2) genetic effects 
(i.e., damage passed on to the future generations.) 

2.32521 Genetic Effects : 

In the human species, genetic effects are very dif- 
ficult to evaluate for no direct experiments can be undertaken. The 
frequency of spontaneous mutations and the exact numberof genes in 
human beings are unknown. Social conditions probably interfere with 
biological phenomenon; medical care maintains alive individuals with 
genetic defects who may reproduce themselves (although generally at a 
reduced rate) and transmit deleterious genes which otherwise might have 
been eliminated. 

An approach has been made, however, for estimating the genetic 
detriment to man. This is based on the concept of genetic death," 
which is defined as the extinction of a gene lineage through the pre- 
mature death or reduced fertility of some individual carrying the gene, 
and is quite different from the actual death of an individual due to 
radiation. 

The ICRP (5) estimates that a parental generation of one 
million people exposed to one rad may suffer about 2000 "genetic 
deaths" (i.e., 0.1% of the natural incidence) during the next ten 
generations. This number increases to 8500 (i-e., 3.6% of natural 
rate) if projected to equilibrium conditions that can only be attained 


after infinite time. 


In relation to genetic risks, the ICRP (5) stated in summary: 

"In the present state of knowledge any evaluation of genetic 
risks from radiation is beset with uncertainty, largely because it is 
necessary to rely on much indirect evidence obtained from experiments 
with animals. In view of this, and because of the importance of avoiding 
the inadvertent under-estimation of risks, many assumptions, which may 
in due course prove'to be unduly pessimistic, have been made." 

The above estimates of genetic risks from radiation, therefore, 
may be probably higher than the actual numbers yet unknown. 

223052 Somatic Effects 

The somatic effects of general interest are the in- 

duction of various types of cancer, including leukemia; thyroid and 
bone cancer; the production of prenatal abnormalities; and non-specific, 
life-span shortening. Statistical studies of various groups of population 
exposed to radiation, in the U.S. and elsewhere, have not revealed any 
clear evidence of overall life-shortening. However, there are indications 
of increased incidence of leukemia to be the major consequence when a 
substantial part of the body is exposed to extremely small doses 
fractionated over a long period of time. 

The ICRP (5) has estimated that the total risk for leukemia is 


about 20 cases per million persons exposed to one unit of absorbed dose 


(1 rad) and that the risk from all other types of cancer is about 100-120 


cases per million per rad. (7) Thus for exposure of a substantial part 
of the body, the total risk for cancer may be estimated at about 140 
cases per million persons per unit of absorbed dose. These numbers refer 
to the annual risk under continous exposure to one rad per year or to 


the lifetime risk from a single exposure to one rad. It is important to 


realize that the above calculations have been based on the most pessimistic 
assumptions; namely, that for cancer-induction, there is no threshold; the 
response is linear; every dose, however small, counts; there is no recovery 
in spite of the repair mechanism known to be operative in biological systems. 

If one includes in the above calculations an optimistic but ac- 
ceptable hypothesis, which assumes a "threshold," Conetiared as probable 
by many researchers in the field, and sets the threshold value at about 
00 rem, (6) then the cancer hazard falls to near zero even if the weapons 
tests continued for another 100 years at the rate of testing of the years 
1955-1960. Consequently, it is reasonable to say that any present attempt 
to evaluate the effects of radiation to which the world population or a 
selected group of population is exposed, can produce only tentative es- 
timates with wide margins of uncertainty. 

2.30503 Biological Effects of Calvert Cliffs Operation 

To provide some perspective on the effects to be ex- 

pected as a result of the incremental exposures from Calvert Cliffs waste 
discharges, the doses listed in Table 2.35 under "Maximum Dose" were 
used to provide risk estimates. The results are peeserted in Table 2.3.6. 

If it is assumed that a generation is approximately 30 years, 
the operation of this plant for 30 years would result in an individual 
probability of "genetic effect" in the subsequent first generation of 
about three chances per 100 million per year. If the gperation proceeds 
for 10 generations, the individual probability of a genetic consequence 
would be about 30 chances per 100 million per year, an for infinite time 
of operation the probability is increased to 130 chances per 100 million. 


As regards the somatic effects, the individual annual probability 


would be about two in 100 million persons per year. (Ref. (3) updated by 
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TABIE 2.3.6 


BIOLOGICAL EFFECTS OF CALVERT CLIFFS OPERATION 


ected Number of Cases* 
Without Plant Wita Plant 


Leukemia 166/year 166.009/year 
Other Fatal Neoplasms 3,560/year 3,560.03/year 
nGenetic Deaths" over 5,700,000  §,700,021 


next 10 generations 


*Based on 1965 population within a 50-mile radius of the plant. 


Ref. (7).) This risk is exceedingly small compared to the normal death 
rate of about 10 per thousand. 

From the foregoing considerations, it is clear that the es- 
timates of risks that may be associated with plant operation are insig- 
nificant. In view of this and the degree of conservatism involved by 
way of pessimistic assumptions in providing these final estimates, one 
may reasonably conclude that the Calvert Cliffs plant will not constitute 
a threat in any significant way to the health and safety of the present 


or future residents of the area. 
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2.4 Chemical Releases 

The intake structure will be equipped with a chlorination 
system to provide a means for injecting chlorine into the cooling water 
entering the plant to control slime and algae growth within the intake 
structure and in the cooling water piping between the intake structure 
and the condenser. An Amertap system will be installed for mechanical 
cleaning of the condenser tubes. If chlorination is required, continuous 
measurements of the residual chlorine content of the cooling water will 
be recorded at the inlet to the condensers and periodic measurements 
will be made of the cooling water discharged to the Bay. Although the 
equipment associated with this system will be installed, the plant will 
be started without the use of chlorine, and chlorine will not be used 
unless found necessary for continued operation of the plant. It is 
expected that the use of the deep intake will materially’ reduce the 
fouling problem since water in the lower strata of the Bay contains 
fewer fouling organisms. | 

If it is found necessary to use chlorine or other biocides, 
approval will be required from the Department of Water Resources, and 
use of the chlorine or other biocides will conform fully with all con- 
ditions which may be imposed by the Department. | 


The chemical and radiochemical waste recovery systems are 


deseribed in Appendix B. Small quantities of some materials such as 


chromates, borates, acids, alkalis, cleaning compounds , etc., will 


escape recovery and be released in the discharge conduits in concen- 


trations well within the drinking water criteria of the Federal Water 


Quality Administration, (1) and well within the limits set by the 
State of Maryland, Department of Water Resources. 

In addition, the potential consequences of these low concen- 
tration releases will be studied prior to plant operation and careful 
surveillance continued after plant operation (Appendices A and C). The 


results of these studies will be submitted to the Maryland Department of 


Water Resources in accordance with the Calvert Cliffs water permit. 


2.5 Physical Presence 


2.5.1 Area and Activities 


The site of the Calvert Cliffs Nuclear Power Plant con- 
sists of approximately 1135 acres of forests and farmlands and is located 
on the western shore of the Chesapeake Bay, 11 miles south of Prince 
Frederick in Calvert County, Maryland. 

The site is located in an undeveloped and sparsely populated 
area. The present population within 30 miles of the site is small. 
However, moderate ‘increases, on the order of 1.5 percent per year, are 
estimated over the next 45 years. Present and future population 
characteristics of the area are discussed in Section A.2.0. 

At the present time, the major portion of the land surrounding 
the site is devoted to agricultural and forest uses. Although the amount 
of land devoted to farming is declining, agriculture should continue to 
be a primary land use. Small increases in the amount of land devoted 
to residential and commercial uses will occur with increased population 
growth. Land use ‘characteristics of the area are discussed in Section 
A.306 


(1) "Report of the Committee on Water Quality Criteria," FWPCA, 
April 1, 1968, p. 20. 


The waters of the Chesapeake Bay are now and should remain a 
source of seafood. | 

The relatively small staffing of a nuclear plant will preclude 
significant changes in population and character of the reat The eco- 
nomic benefit to the area is significant since the proses of the plant 
will more than double the assessable basis of all real and personal 
property in Calvert County. : 

2.5.2 Site and Plant Features 

The original site consisted of approximately 985 acres 

of forests and farmlands, as shown on Figure 2.5-1. The original site 
was bordered on the southeast by Camp Conoy, which consisted of approxi- 
mately 150 acres and was owned by the Baltimore YMCA. Camp Conoy was a 
summer camp and was in need of repairs and renovations. The Camp Conoy 
property was purchased by the Company, and the Baltimore YMCA plans 
to use this purchase money to provide better facilities at another camp. 
With the addition of Camp Conoy property, the site presently comprises 
approximately 1135 acrese 

The plant will occupy 75 to 100 acres of the site. The struc- 
tures employ a clean, functional, low profile design that will blend as 
harmoniously as possible with their surroundings. <A photograph of the 
plant model is shown in Figure 2.5-2. The plant structures are not 
visible from the adjacent highway, and a concentrated effort has been 
made to preserve as many trees as possible along the shoreline to provide 
maximum visual screening from the water. In addition, a nuclear plant 
is free of the sounds and appearance of bulk fuel handling facilities 
associated with a fossil-fueled generating plant. The Derese of plant 


construction as of October 6, 1970, is shown in Figure 225-36 
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An oyster bar existed in the Bay waters in front of the plant. 


The Company recognized the adyerse effects of the proposed dredging for 


the barge channel, intake cooling water channel, and discharge cooling 
water conduit in the area of the oyster bar, and as a result, reimbursed 
the State of Maryland for the loss of the oyster bar ae relocated the 
oysters to other more productive bars. 

The proposed dredging for the intake and discharge cooling 
water facilities will result in approximately 3,000,000 cubic yards of 
spoil material. There is no public disposal area in the State for the 
disposal of this material. Therefore, a deep ravine of approximately 
100 acres on site will be used for the disposal of the dredged spoil 
material. It is contemplated that this area will ultimately be con- 
verted to farmland or forests. 

A portion of the shoreline is part of the famous Calvert 
Cliffs, which are noted for their scenic and scientific significance. 
An area of the Cliffs was made available to the Maryland Academy of 
Sciences for exploration and studies related to paleontology 

An overlook viewing structure was built, an existing tobacco 
pam was remodeled, and appropriate exhibits were installed describing 
the Calvert Cliffs plant and the fossil studies of the Maryland Academy 
of Sciences. These facilities serve as a visitor's center. 

Most of the property will be preserved in its natural condition 
of forests and farmlands. No recreational facilities ane contemplated 
since Calvert Cliffs State Park is approximately 2.5 miles south of the 
site. 

There are two ramshackle unoccupied houses in a state of 
total disrepair on the Calvert Cliffs property which are registered as 


historic sites by the Maryland Historical Trust, but are not listed 


ace 


in The National Register of Historic Places 1969. Further investiga- 


tion by the Company discloses no other historic sites near the plant 
site. 
2.6 Other Impacts 
2.601 Intake Screens 

With any water intake scheme, the potential always 
exists that fish might be trapped on the traveling screens in the 
intake structure. Recognizing that a potential problem may exist, 
the Company is sponsoring additional research through Dr. Edward C. 
Raney of Ichthyological Associates and Mr. Dan Bates of Portland, 
Oregon, Bureau of Commercial Fisheries, Fish and Wildlife Service, 
United States Department of the Interior. This research effort is 
girected toward the development of equipment to safely remove large 
mumbers of fish from directly in front of traveling or stationary 
screens. 

If large’ numbers of juvenile fish do congregate in the in- 
take basin, the probability is greater that this will occur during the 
colder months of the year rather than during the summer months. There- 
fore, consideration is being given to the possibility of removing sec- 
tions of the curtain wall during the winter to provide a greater degree 
of freedom for egress of fish from the intake basin. Hydraulic model 
studies and structural design studies are currently in progress to de- 
termine the feasibility of such a curtain wall design. If such flexi- 
bility is constructed into the curtain wall, it would have to be kept 
closed during the summer so the wall could provide its intended pro- 


tection of the environment. 


2.6.2 Transmission Facilities 
transmission facilities linking the Calvert Cliffs plant 
to the electric power networks in the southern and central Maryland area 
have been certified by the Maryland Public Service Commission. 


Under a recent Maryland law no electric company may begin the 


construction of any high voltage overhead transmission line without 


having first obtained from the Commission a certificate of public con- 
venience and necessity for the construction of the Line. 

The Commission held public hearings in connection with these 
certificates. Lines were routed and rerouted in some Eaaee to minimize 
the impact on scenic beauty, historic sites, existing buildings, and 
aesthetic considerations. In many cases, the lines were routed around 
hills rather than over them. As much foliage as possible is being re- 
tained or restored to screen the structures from public view, and se- 
lective clearing is being employed on the right-of-way. No biocides 
or herbicides will be used to control vegetation growth. 

Furthermore, aesthetically pleasing tower designs will be 
utilized where appropriate. 

Maryland became the first State to adopt the guidelines for 
transmission facilities recommended by a special coanictee in a 1968 
report to the Vice President's and the President's Council on Recreation 
and Natural Beauty, and the Maryland Public Service Commission incorpo= 
rated these guidelines as a part of the certification. Also being 
applied to the construction of the Calvert Cliffs transmission fae 
cilities are the "Standards and Specifications for Soil Erosion and 


Sediment Control in Urbanizing Areas" which were developed by the 


Sa 


Maryland Department of Natural Resources and the Soil Conservation 
Service of the Department of Agriculture. 

It is the belief of the Baltimore Gas and Electric Company 
that it is applying to the design and construction of the transmission 
facilities for Calvert Cliffs the latest and most appropriate guidelines 


to minimize the impact of these facilities on the environment. 


2.6.3 Use of Ground Water 


The Company will require fresh water for sanitary 
facilities for plant personnel, plant make-up water and fire protection. 
On July 21, 1969, the State of Maryland - Department of Water Resources 
issued Permit No. CA69GAOLO for the appropriation of an average of 
600,000 gallons of water per day and not to exceed a maximum of 865,000 
gallons in any one day during each of the twelve months of the year, 
from wells located on the Calvert Cliffs site. 


3-0 POSSIBLE ADVERSE EFFECTS 

"adverse" has been defined as acting contrary to one's interest 
or contrary to the desired effect. The "interests" involved should be 
primarily those of the people of the region, with special emphasis on 
those in the immediate locale. A number of well-advertised and well- 
attended public hearings have been held in which interested persons and 
groups have gcorciset the opportunity to speak ami lay claim upon effects 
of the Calvert Cliffs Plant which allegedly run contrary to their interests. 
In each proceeding the Company has set forth the evidence it has developed 
and calculations it has made regarding the potential risks or costs involved. 
In the same spirit, the Company has examined over and over the claims made 
by articulate adversaries in order to leave no stone unturned. 

Similarly, in this report, the Company has searched hard for 
possible significant or lasting Nadverse" effects upon 2 and/or his 
environment. It has discussed in detail the surveillance programs designed 
to detect adverse effects. It has discussed the methods by which all state, 
local, and federal regulations for protection of the health, safety and 
welfare of the people and of the environment will be followed. The Company 
sincerely expects no adverse effects. Should there anise any unexpected 
adverse effects, the Company intends to respond without delay. The Company 


has a long and creditable record of promptly investigating all complaints 


and of rectifying or compensating bona fide and legitimate complaints. 


.0 ALTERNATES TO THE PROPOSED ACTION 


There is an urgent need for the additional installed generating 
capacity as proposed at Calvert Cliffs with completion required of Unit 
No. 1 in early 1973, and Unit No. 2 in early 1974, to enable the Company 
to continue supplying the total electric load within its franchised ter- 
ritory. It is estimated that without the proposed additional capacity, 
the Company's generating capacity reserve will be essentially zero in 1973, 
and the peak loads will exceed the available capacity because of the 
probability that some capacity will be forced out of service for repairs 
and necessary maintenance. This situation will be progressively worse 
in 197) and 1975 and thereafter as the load grows each year. Increased 
demands for electricity caused by unusually hot weather during any or 
all of these years would result in additional deficiencies in generating 
capacity. Furthermore, the Potomac Electric Power Company, which dis- 
tributes over 50 percent of its total generation to customers in 
Maryland, plans short-term purchase of portions of the proposed new 
capacity and such purchases would constitute nearly all of their reserve 
generating capacity in the years 1973 and 197h. 

Alternatives to the completion of Calvert Cliffs, which are 
described below, take into consideration today's possibilities rather 
than opportunities existing during the planning period of four years 
ago. The plant is approximately 25 percent complete. To suspend con- 
struction at this time and attempt to provide a comparable substitute 
could create a financial crisis for the Company, the customer, and 
possibly even the State of Maryland. In each of the categories below, 
as it is applicable, a qualitative assessment has been made of the ef- 
fect of the alternatives on the customer, the Company, the PJM Intercon- 


nection and the State of Maryland. 
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h.1 Not Provi the Power : 

Not providing the power at all would result in extensive brown 
out periods in Baltimore throughout much of the year. The base-load type 
generation of Calvert Cliffs is expected to operate at a high capacity 
factor and supply about 1/3 to 1/2 of the total energy ana capacity re- 
quirements of Baltimore during the mid-seventies. Without Calvert 
Cliffs all of the existing generating equipment would be forced to 
operate longer hours at highest output with less maintenance, thereby 
compounding the effect of the deficiency and further diminishing sys- 
tem reliability. : 

Baltimore could not fulfill its contractual commitments aga 
participant in the Pennsylvania, New Jersey, Maryland Interconnection 
(PJM) without this plant. The lack of Calvert Cliffs as part of the PJM 
capacity would reduce the Interconnection reliability index to less than 
the standard for 1973 and 197k. The resultant deficiencies would place 


and undue burden on interstate commerce since the output of this plant 


would be shared with companies in Pennsylvania, New Jersey, Delaware and 


the District of Columbia. 
The economic impact on all parties is the most severe of any 
of the alternatives. The consequences of higher power cost and less 
reliable service would discourage industry which would = fewer jobs, 
and a smaller taxable base for the State. 3 
4.2 Importing Power Instead of Generating It in Central Maryland 
Importing power instead of generating it in central Maryland 
implies that the generating capacity must be available somewhere else. 
PJM will not have an adequate surplus on which Baltimore could rely al- 
though there will be occasions, during light load periods but unfortunately 


not during the critical peaks, when Baltimore could purchase excess 
capacity from the Interconnection. If power must be imported, it would 
be necessary for Baltimore to finance, lease or build additional gener- 
ating capacity at sites which would have to be acquired. 

Bulk power import transmission facilities would require rein- 
forcement or addition to carry the new extra-territorial capacity into 
the Baltimore area, It is expected that there would be considerable 
reinforcement and addition to the underlying, internal transmission in 
order to balance load flow in the system. 

From a practical standpoint, there is insufficient time to plan 
and construct a new generation and associated transmission system to re- 
place the loss of Calvert Cliffs. The costs to the Company and the cus- 
tomer would increase for purchased power, new facilities, and the write- 
off of Calvert Cliffs. The economic reaction in the State should be 
similar to what is described in Section .1 above. 


h.3 Building a Fossil-Fuel-Fired Plant in Lieu of a Nuclear Plant 


Building a fossil-fuel-fired plant in lieu of a nuclear plant 
would necessitate redesign of the system as in Section }.2 above. Aside 
from obtaining the necessary certification and permission to build and 
operate on existing sites, present construction schedule estimates show 
that this type capacity could not be in service before 1975 - two years 
after required. Operating costs for fossil fueled plants - even if the 
required low-sulfur fuel were available - are estimated to be considerably 
higher than Calvert Cliffs. Reliability and availability of power should 
be about the same as with Calvert Cliffs after 1975 with this alternate 
fossil fuel plant in service. However, in 1973 and 197k there would exist 
a condition similar to that described in Sections 4.1 or 4.2 above. 
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lh. Using Gas Turbines in Lieu of a Steam Electric Plant 

Using gas turbines in lieu of a steam electric plant would 
circumvent the timing problem by allowing earlier installations. How- 
ever, this alternative would be totally impractical for several reasonse 
This type of generation could supply capacity but not the base-load 
energy requirements for the system. It is unlikely that there would 
be enough satisfactory sites to accommodate all the gas turbines re- 
quired to replace Calvert Cliffs capacity. Natural aS would not be 
available and the supply of oil is tenuous. The resultant cost of 
installation, operation, power interchange and write-off of the Calvert 
Cliffs project would make the use of gas turbines very expensive. 

heS Possible Cooling Alternatives | 

The variety of cooling system alternatives available to de- 
signers of power plants is very often severely restricted by the specific 
location of the site itself, In the case of the Calvert Cliffs site, the 
only practicable method of cooling is the once-through system that is 
being installed. No other alternative method utilizing currently 
available technology, regardless of cost, would result in as minimal 
an impact upon aesthetic and environmental considerations. The reason- 
ing behind this conclusion is discussed in the following sections: 

4.5.1 Plant Cooling Requirements | 

A steam-electric power plant, whether nuclear or fossil 

fueled, is basically a four-step energy-conversion oe The first 
step (1) converts nuclear or chemical energy into heat ; (2) this heat 


is transferred to steam, (3) the steam is then used to produce mechanical 


or rotational energy in a steam turbine, and finally (4) this mechanical 


ay 


energy spins a generator where energy in the form of electricity is pro- 
duced. The laws of nature prohibit the conversion of all of the energy 
in the fuel into electricity. That amount of heat that cannot be used 
must ultimately be discharged into the atmosphere. 

Most of the waste heat that must be removed from a power 
plant is contained in the spent steam exhausting from the steam turbine. 
This steam is condensed back into water in a condenser as heat is removed 
by cooling water flowing through tubes that are located in the path of 
the steam. The heated cooling water must convey this same quantity of 
heat to the atmosphere through the techniques of conduction, convection, 
radiation or evaporation and in a manner that will have a minimum impact 
on the environment. In theory, there are a number of different ways 


that this may be accomplished. 


4.5.2 Cooling Ponds 


Artificial cooling ponds or lakes have been used to 
transfer heat from power plants to the atmosphere. About 1.5 to 2 acres 
of surface water are required for each megawatt of power generated. 
Since the Calvert Cliffs plant will have a capacity of 1750 megawatts, 
a cooling pond of from 2625 to 3500 acres would be required. 

The plant site contains only 1135 acres and obviously is not 
large enough for such a cooling pond and its topography is completely 
unfavorable. Therefore, if a pond were to be used for the Calvert 
Cliffs plant, it would have to be constructed in the waters of the 
Chesapeake Bay itself, using a system of dikes. If it is considered 
that such a pond would be located adjacent to the plant site property 
only, it would extend two to three miles out into the Bay. The con- 
struction of dikes this far out into the Bay would be a monumental 


task and would have disastrous effects on every other conceivable use 


me 


of the Bay, either by the marine life in the Bay or by man. Therefore, 
it is considered that the cooling pond concept for cooling the power 
plant at Calvert Cliffs is totally unacceptable for reasons of cost, 
feasibility and adverse environmental impact. : 

4.5.3 Fresh Water Evaporative Cooling Towers. 

From both technical and economic considerations, fresh 
water cooling towers are an acceptable method of transferring waste heat 
to the atmosphere if an adequate supply of fresh water is available for 
make-up to replace the water that is evaporated and blown down. However, 
in the case of the Calvert Cliffs site, there are no Jakes or rivers in 
the vicinity that would provide for such a supply of fresh water. 
Therefore, fresh water cooling towers could be used at this site only if 
there was an adequate supply of ground water that could be used for 
make-up. 

The Maryland Department of Geology, Mines and Water Resources 
has estimated that the total ground water supply for Area h, (comprising 
southern Anne Arundel, southern Prince George's, nortan Charles and all 
of Calvert and St. Mary's counties) is 25 to 50 million gallons per day. 
Cooling towers for the Calvert Cliffs plant would require 20-25 million 
gallons of water a day for make-up, and this is obviously unacceptable 
for it would consume an unreasonable amount of the fresh water available 


to the area. 


4.5 Salt Water Evaporative Cooling Towers 
Since fresh water cannot be used for evaporative cooling 


towers at Calvert Cliffs, consideration has been given to the possibility 
of using salt water from the Chesapeake Bay. Experience with salt water 
cooling towers has been limited, but there are a few small towers in 
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various parts of the world operating with salt or brackish water, most 
of which are the mechanical draft type. 


One installation with two natural draft towers at a 90 Mw 


power plant in Fleetwood, England, has been in operation since 1955, 


and it is reported that the operation has been satisfactory and that 
there have been no noticeable environmental effects. The experience 
with these two relatively small towers, only 250 feet high and 216 feet 
in diameter at their base, is encouraging. 

Nevertheless, these towers and the other units currently in 
service are extremely small when compared with the towers that would be 
required for a plant the size of Calvert Cliffs. It is believed that 
substantial research and development will be required to develop the 
necessary design information before an acceptable salt water cooling 
tower system could be specified for a large multiple unit power plant. 

The potential off-site effects from large salt water towers 
at Calvert Cliffs was considered in some detail by a special task force 
in a report to the Governor of the State of Maryland titled "Nuclear 
Power Plants in Maryland," dated December, 1969. The appropriate sec- 
tion is quoted below: 

‘Water drawn from the Chesapeake Bay might be considered for 
use in cooling towers. With modern design, the spray carry- 
over can be reduced to 0.2 percent of the cooling water flow. 
For a tower system, the circulating water flow could probably 
be approximately 3000 cubic feet per second and the spray 
carryover might be 6 cubic feet per second. Bay waters off 
Calvert Cliffs have salinities ranging seasonally from 12,000 


to 17,000 ppm. At a salinity of 15,000 ppm, the spray carryover 


could amount to 210 tons of salt per day. There are no ob= 


servational data on such systems since large towers have not 
been used with salt water. Observations with smaller towers 
have shown significant local fallout of salt. It is inter- 
esting to note that if one half of the emitted salt is de- 
posited locally, ground water supplies might be contaminated. 
With an average rainfall of 5 inches per month, the soil and 
ground water might have the following concentrations as a 
function of fallout area: : 


Area Ground Water Salinity 


1 square mile 8,400 ppm | 
10 square miles 840 ppm 
100 square miles 8 ppm | 


Along the same line of speculation, the remaining air-borne 
salt might be mixed into the air flowing across Calvert 
County. If it were dispersed in a band of air LO miles wide 
and 1650 feet high (the mixed layer of the atmosphere on a 
typical day - less mixing would occur with inversions) which 
was flowing at the mean summer wind speed of 6 amnobes the 
average concentration of air-borne salt would be 12 micrograms 
per cubic meter. Some feeling for what this salt concentra- 
tion represents may be obtained from the observations of 
Woodcock (1953 J. Meteorol., 10, 362-371) that guch concen- 
trations of salt were observed over the ocean ven a Force 
7 wind (32-38 mph, moderate gale) was blowing. The changes 
in the local ground water and atmosphere caused by using Bay 
water in cooling towers appear to be unacceptable." 

In the preceding paragraphs from the Governor's Task Force 


Report, it was mentioned that "the spray carryover can be reduced to 
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0.2 percent of the cooling water flow." However, from more recent infor- 
mation it appears as if spray carryover, or drift, might be as low as 0.03 
percent, or even 0.015 percent of the cooling water flow in properly designed 
and operated natural draft towers. With these reduced amounts of spray carryover, 
and with the additional consideration that the salinity of the water in the 
cooling tower would be more like 45,000 ppm, the quantity of salt deposited 
on the ground from tower operation would amount to between 5 to 90 tons of 
salt per day. Until more is known about the effects of such salt deposits 

on vegetation, it is recommended that the construction of salt water towers 
of the size contemplated here be deferred until their desirability and 
suitability are more clearly defined. 


4.5.5 Dry Cooling Towers 


Dry cooling towers are mentioned as an alternate cooling 


method in a theoretical sense only. They are the least efficient and 
most costly type of cooling device available and neither the actual need 
nor the state of development have advanced to the point where serious 
consideration is being given for the actual installation of such type 
towers on large power plants at the present time. Nevertheless, because 
this type of dry or non-evaporative cooling tower does not require a 
consumptive use of water, there is little question that it will find 
use in special applications in the future. 
8.5.6 Once-Through Cooling 

It is generally considered that for power plant sites 
where there is an adequate supply of surface water and when such use in 
once-through cooling systems does not violate applicable water 
quality standards, this method of cooling has the advantage of low cost, 
minimum consumptive water use, and minimum intrusion on the natural en- 


vironment and upon aesthetic considerations. 
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On the basis of considerations previously discussed regarding 
the other alternate cooling systems, and comparing the relative advan- 
tages, disadvantages and practicability, it is concluded that the only 
practical method of cooling available at the Calvert Cliffs site is the 
once-through system. While this method of cooling has been selected, 
it mst be recognized that there is an infinite number of combinations 
of various design details that could be utilized in such a system. It 
is considered appropriate to draw attention to certain of the more sig- 
nificant design details that were selected to minimize the potential en- 
vironmental impact of the plant. 3 

1. Temperature Rise Through Condenser 

When preliminary design details were first established in 
1967 for the Calvert Cliffs plant, a design temperature rise of 12 F was 
selected for the cooling water passing through the come This 
was in substantial agreement with the last three coal-fired units in- 
stalled by the Company between 1960-66. This temperature rise was re- 
duced to 10 F as a further measure of conservatism, even = the 
change increased plant cost by about $2, 500,000. | 

Following this initial design decision, 2 munber of others 
followed, each being made for the express purpose of minierioing the 
plant's impact upon the environment. | 


2. Curtain Wall Concept at Intake 


On the basis of the results of tests on the Alden Research 


Laboratory Chesapeake Bay model and recommendations by Dr. Patrick, a 
design was developed for the intake which utilized a curtain wall con- 
cept. This curtain wall will be located in front of the traveling 
screens and will be extended down into the water to an elevation of 


=28 feet and the intake opening below has been sized to maintain an 
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intake velocity of less than one-half foot per second. This design 
concept also requires dredging an intake channel 2 minimum of 40 feet 
deep extending about 500 feet into the Bay. The ecological reasons 
for this design are discussed in Section 2.2.3. The alternative con- 
figuration originally considered without the curtain wall would have 
cost about $4,000,000 less, but would have had the disadvantage of a 
shallow water intake which would have attracted warmer water with 
greater quantities of plankton and other entrained organisms, and 
possibly would have had excessive recirculation of cooling water from 
the discharge back into the intake. 
3. High-Velocity Offshore Discharge 

Model' studies were made with numerous discharge configu- 
rations, including ‘high-velocity and low-velocity discharge schemes at 
the shoreline and high-velocity discharge schemes offshore through pipes 


or conduits of varying lengths. The point of discharge was varied from 


about 00 feet to 2000 feet offshore. The final model tests indicated 


that the discharge should be a submerged high-velocity jet about 850 
feet from the shore, At this point, adequate mixing will be obtained 
to reduce effluent temperatures as rapidly as possible, recirculation 
will be essentially eliminated and the shallow water areas will be 
avoided. This offshore discharge scheme will cost about $3,000,000 
more than a comparable design with the discharge at the shoreline. 
4.6 Site Alternatives 

Commitment to purchase the Calvert Cliffs site was made in 
the summer of 1966, and it was publicized widely in the press that the 
site would probably be used for a nuclear power plant. At about the 


same time, a 670 acre site on the Bush River north of Baltimore and 


375 acres adjacent to the Herbert A. Wagner Power Plant site in Baltimore 


Harbor were also acquired. 

The NUS Corporation was commissioned to exanine these three 
sites and to report on their suitability for subsequent utilization as 
sites for mclear power plant installations. Ina proprietary report 
issued on September 30, 1966, the following conclusion was reached: 

"of the three sites studied, the Calvert Cliffs site appears 
to be the most suitable for the location of a meclear power 
plant on the basis of safety. This conclusion is based on 
the relatively low population density in the environs of the 
Calvert Cliffs site and the resulting lower capital expendi- 
tures required for containment at Calvert Cliffs as opposed 
to the other two sites. There are design and porestne aspects 
which would need further investigation (effect of the topog- 
raphy on atmospheric dilution and the thermal effects on the 
offshore waters), but none of these appears to present a major 
or insurmountable problem," : 

The choice of the Calvert Cliffs site over the other two 
available sites was based largely on environmental considerations. The 
decision to install a nuclear power plant on this site zas publicly an- 
nounced on May 29, 1967. During the past three-and-one-half years con- 
siderable data and information has been developed to Bpoument the 
environmental acceptability of the site for a power plant. All available 
information justifies the conclusion that there are no other sites 
available at this time in the Baltimore area that are as environmentally 


suitable as the Calvert Cliffs site for a nuclear power plant. 


5.0 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY OF 


THE ENVIRONMENT 


The record of the long-term productivity of the site locale is 
clearly written in the fossils to be seen everywhere on the site, and in 
the history of the surrounding Chesapeake Bay country. 

There is little doubt that the productivity of the Chesapeake 
Bay as a whole with respect to fish, oysters, crabs and perhaps other 
aquatic species has suffered an overall net loss due to modern man's en- 
croachment and his failure to take adequate conservation measures. 
"Conservation measures" has come to mean not only maintenance but also 
enhancement of our environment, increasing the productivity of desirable 
life forms. 

With a clear mandate from the people of the area, the States of 
Maryland and Virginia, through their natural resources-oriented agencies, 
and with the cooperation of like-minded local agencies and institutions, 
have begun to move forward to reverse the trend of the last century, and 
to provide the conservation and resource development measures needed for 
future generations. 

The Baltimore Gas ami Electric Company and its thousands of 
employees share in no small way the custody of the "Land of Pleasant Living ," 
and wish to remain in the fore of the drive for a better quality of life. 

The first and foremost need is the provision of abundant, low- 
cost electric power -- nuclear power, because it is, by far, the kindest 
to the environment of all the processes available to date. This is not 
to imply that the increasing and wise utilization of coal and other fossil 
fuels is not both desirable and necessary. ‘Future progress demands prudent 


use of our energy resources. 


The Calvert Cliffs Plant would not only be the first nuclear 
plant in Maryland, it would be the first nuclear power plant in the country 
with condensers designed for a temperature rise of only 10 F. It would be 
the first installation on the Chesapeake Bay to be preceded by comprehensive 
studies to minimize its environmental impacts. Already under way is perhaps 
the most extensive pre-operational marine ecology study of an area of po- 
tential power plant impact. It will incorporate many studies never before 
carried out on any part of the Chesapeake Bay. : 

The marine ecology studies will include the most compre hensive 
operational surveillance network yet conducted in the State. Besides the 
routine surveillance, the studies of the growth rates, uptake and flushing 
of various substances in the discharge and control areas, using edible, 
commercial species are expected to be of long-term significance to the 
development of aquaculture programs. Similarly, the study of the effect of 
the artificial upwelling of the bottom waters created by the plant is ex- 
pected to provide valuable scientific information. | 

The release of small concentrations of radioactive materials, 
which presents no real health or safety hazard, affords the scientist 
a most valuable opportunity to study various Roctorica? retationslins 
in the area utilizing tracer techniques. : 

The short-term effects on the environment of the thermal and 
radiological discharges, and the upwelling of tte ponton waters, are related 
to the long-term productivity of the Calvert Cliffs Plant environment in that 


the short-term uses are being harnessed to provide key information needed to 


guide us in our enhancement of the long-term productivity of the area. 


6.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 


Only that portion of the nuclear fuel which is burned up or not 
recovered on reprocessing is irretrievably lost to other uses. All other 
resources are either left undisturbed, or committed only temporarily as 
during construction, or during the life of the plant, and are not irrevers- 


ibly or irretrievably lost. 


APPENDIX A 


DESCRIPTION OF CALVERT CLIFFS SITE 


A.1.0 LOCATION 


The site is located in Calvert County, Maryland, approximately 


11 miles southeast of Prince Frederick, Maryland, and contains 1,135 
acres of land and has about 10,000 lineal feet of shoreline. The site 
is located in a rural, sparsely populated area. The largest community 
within 30 miles of the site is Cambridge, Maryland, which is 22 miles 
from the site on the east side of the Chesapeake Bay and in 1960 had a 
population of 12,239. The closest major metropolitan center is 
Washington, D.C., which is 5 miles to the northwest. The location of 
the site is shown in Fig. A.1-1. | 

The plant is located on the eastern portion of the site 
abutting the Chesapeake Bay and approximately at the center of the 
10,000 foot shoreline. The site plot plan is shown in Fig. A.1-2. 
The closest point on the property line to the reactors is 3,700 feet, 


and the distance to the closest permanent residence is about one mile. 
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A.2.0 POPULATION CHARACTERISTICS 


A.2.1 Present Population 
Population estimates are predicated either on planning reports 


prepared by the Maryland State Planning Department or extrapolation of past 
population trends for cities, towns, election districts and minor civil 
divisions. The population within each of these various political sub- 
divisions are assumed to be uniformly distributed. All estimates include 
both seasonal and permanent population. (Seasonal population estimates 
are based on housing data from the United States Census of Housing and 
on residence classification data.) Population estimates within a five- 
mile radius of the site are based on a count of houses shown on the 1959 
Calvert County General Highway Map, assuming four people per house. The 
estimates were extrapolated to 1965, based on the growth history of the 
area. House counts have been confirmed by recent aerial photographs for 
the immediate vicinity of the site. 

The population estimates indicate that the site and surrounding 
area are sparsely populated with the exception of localized areas along 
the coast of Chesapeake Bay which attract many summer residents. The 
summer seasonal residents account for approximately 20 percent of the 
total population within 10 miles of the site. The region surrounding 
the site is predominantly rural in character. Table A.2.1 lists the 
communities within 30 miles of the site with 1960 populations greater 


than 1,000. 


Table A.2.1 


Communities Within 30 Miles of the Site | 
ith Population o 2000 or reater 


_ Distance 
19h0 1950 1960 ‘and Direction 
Community Population* Population* Population* from Site 
es 
Patuxent Naval 
Air Test Center 1,900%% 
Lexington Park se 7,039 
Leonardtown 668 1,281 
Cambridge 10,102 12,239 
St. Michaels 1,309 1, & 
Waldorf seit 1,048 
Easton h,528 6,337 
La Plata 488 1,215 


Based on United States Census Bureau Statistics 
##Estimated 
Population less than 1,000. Exact mumber not available. 
The total 1965 population, including seasonal residents, within 
10 miles of the site was estimated to be 13,980. The population is dis- 
tributed throughout the area and includes many small communities with 
population less than 1,000. The County Seat, Prince Frederick, is lo- 
cated 10-1/2 miles northwest of the site and has a total population of 
about 5S0. The population of the larger communities located within 10 
miles of the site are presented in Table A.2.2. 
A new commmnity, known as Chesapeake Ranch Estates, is located 
six miles south-southeast of the site. The present (1970) permanent, 


population of this development is approximately 180. In the summer, the 


population is approximately 1,000 during the week, and reaches a maximum 


of approximately 2,000 on weekends. 


Table A.2.2 


Population of Commnities Near the Site 


Estimated* Distance and 
Community 1960 Population Direction from Site 


Calvert Reach and Long Beach e50 
Cove Point 350 
Kenwood Beach 250 
Scientists Cliffs 600 
Solomons 00 
Dares Beach 750 
Prince Frederick 550 
Based on house counts 
The character of the area begins to change from rural to sub- 
urban as the major population center of metropolitan Washington, D.C., 
is approached, As indicated in Table A.203, Accumlative Population 
Summary, the rate of change is greatest within 10 to 20 miles of Washington, 
D.C., more than 30 miles from the site. 
Table A.2.3 
Accumilative Population Summary - 1960 


Radial Distance Accum lative 
from Site Population 
miles 


3,052 
753970 
171,290 
4h1,160 
2,372,680 
A.2.2 FUTURE POPULATION 
The population estimates are based on an extrapolation of the 
past growth history of the region and on future population estimates 
made by the Maryland State Planning Department. 
The published future population estimates extend through 19&. 
These were extrapolated to 2010 for purposes of this study. In areas 


where the present’ population was less than 50, estimates of the 2010 
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population are based on an anticipated population density of 250 persons 
per square mile. This method of computation was ees only for 
certain areas within 10 miles of the site. Estimates of ‘the future 
development of Chesapeake Ranch Estates indicate a maximum future 
population of 28,000. 

With contimed growth of the Washington, D.C., metropolitan 
area, moderate population gains can be expected in the outlying regions, 
including portions of northern Calvert County and eastern Charles County 
which are within 15 to 25 miles of the site. Considerable population 
gains are expected in the area near Washington and Baltinore as part of 


the growth of the Boston to Washington "megalopolis." Table A.2.k pre- 


sents the accumlative 2010 population within various distances from the 


site. 


Table A.2o4 


Accumulative Population Summary 


Radial Distance Accumilative 
from Site 2010 Population 


11,253 
59,750 
187,470 
379, 830 
1,040,750 
4,757,810 


A.3.0 LAND USE CHARACTERISTICS 


In 1959, 85,00 acres (61 percent) of land in Calvert County 
was devoted to farms, 51,200 acres (36.5 percent) to forests, and 3,500 
acres (2.5 percent) to other uses. Of the 3,500 acres not used for farms 
or occupied by forests, 79 percent was residential; 5S percent was commer= 
cial; 3 percent was’ industrial; and 13 percent was devoted to public 
and semi-public use. 

Approximately 18,800 acres (22 percent) of the farmland was 
harvested cropland, of which the major portion was used for growing 
tobacco, corn and hay. 

The percentage of land in Calvert County devoted to farms 
declined to 53.3 percent in 1964. With contimed population growth, it 
is anticipated that the percentage of land devoted to farms will contime 
to decline and will be accompanied by increased residential and commer 
cial use. However, the overall character of the area is expected to 
remain essentially rural. 

At the present time, the major portion of the land in the area 
surrounding the site is devoted to agricultural and forest uses. Al- 
though the amount of land devoted to farming is declining, agriculture 
should contime to remain the primary land use during the life of the 
Calvert Cliffs Nuclear Power Plant. 

Dairy farming is of minor importance in Calvert County. In 
1959, there were five dairy farms in the county and in 196) the mmber 
decreased to one. 

The waters adjacent to the site are used for commercial fishing, 
primarily shellfish, such as clams and oysters, and for crabs. Calvert 
County accounted for approximately 2 percent of the state's total fish 


catch in 1963. 


A.L.0 GEOLOGY 


The site lies within the Coastal Plain Physiographic Province 


and is underlain by approximately 2,500 feet of southeasterly dipping 
sedimentary strata of Cretaceous and Tertiary age. Underlying these 
sediments are crystalline and metamorphic rocks of Precambrian and Early 
Paleozoic agee : 

Sediments of the Chesapeake group of Miocene age underlie the 
proposed plant area to a depth of about 200 feet. The material in this 
group consists essentially of horizontally stratified sandy and clayey 
silt with occasional interbeds of sands and shells. It is relatively 
impervious and dense and will provide adequate foundation support for 
the power plant. The Miocene sediments are underlain vy dense relatively 
pervious glauconitic sand and silt of the Eocene age. | 

No known or suspected faults are present in the sedimentary 
strata underlying the site. The closest known faults are located in the 
Piedmont Province in western Maryland, approximately 50 miles from the 
site. | 

The rate of shoreline recession, due to erosion along the 
cliffs on the eastern periphery of the site, ranges up to about two 
feet per year. Appropriate measures have been taken to control future 


shoreline recession in the plant area. 


A.5.0 GROUND WATER HYDROLOGY 

The site is well drained and not susceptible to flooding. 
Surface runoff is moderately high and accounts for about 35 percent of 
the total anmal precipitation. Average anmal precipitation in the 
region ranges from about 0.6 inches at the Patuxent Naval Air Test 
Center to about hh inches at Prince Frederick. A drainage divide ex- 
tends across the site in a general north-south direction. The area east 
of the divide (20 percent of the site) drains into the Chesapeake Bay, 
whereas the area to the west drains into local tributaries and eventually 
into the Patuxent River. The plant is located east of the divide where 
surface drainage is toward the Chesapeake Bay. Grading at the plant 
site will improve surface drainage and will facilitate runoff into 


Chesapeake Bay. 


The plant area is underlain by over 200 feet of relatively 


impermeable sandy and clayey silt of the Chesapeake group. This ime 
permeable deposit effectively confines the underlying artesian aquifers 
and minimizes their possible contamination by the downward percolation 

of an accidentally discharged contaminated liquid. The vertical component 
of ground-water movement through the Chesapeake group is upward. This 
precludes the possibility of contamination of the aquifers due to down- 
ward percolation of a contaminant. 

Most of the potable water used in the region is obtained from 
artesian aquifers underlying the Chesapeake group. The aquifers are 
composed of glauconitic sand and silt of the Piney Point, Nanjemoy and 
Aquia formations, The piezometric surfaces of these water-bearing forma- 
tions slope to the southeast at about two feet per mile. Based upon this 
hydraulic gradient and coefficients of permeability for these formations, 
the estimated average rate of natural ground-water movement is less than 


one inch per daye 


A limited quantity of potable water is obtained from shallow 
wells completed in the surficial Pleistocene deposits which overlie the 
Chesapeake group throughout most of the area surrounding the site. The 


areas in which these materials are utilized as a source of water are up- 


gradient from the plant, and cannot be affected by the accidental release 


of contaminated liquids at or below the ground surface in the plant area. 
The possibility of adversely affecting the available ground= 
water resources or existing wells in the area by the construction and 


operation of a mclear power plant is remote. 


A.6.0 OCEANOGRAPHY 


A.6.1 Chesapeake Bay - Its Size and Form 
The Chesapeake Bay is a drowned river valley estuary. It is 


a relative newcomer to the area, being only about 10,000 years old. 
During the last rise in sea level, which was caused by a warming of the 
climate and the resultant glacial melt, the valley system of the Susquehanna 
River was flooded forming the Chesapeake Bay. As an estuary, the Bay 
has a free connection with the open sea and a noticeable dilution of salt 
water by overland freshwater runoff. 

The Chesapeake Bay is approximately 195 miles long, varying 
in width from 3 to 35 miles with a mean width of about 15 miles. Since 
it is a submerged river valley system, its coastal outline is most 
irregular - a succession of points and bays with occasional islands. 
The Bay has about 150 tributaries and a total shoreline in the neighbor- 
hood of h,600 miles. Its drainage basin includes an area of some 64,000 
square miles. In essence the Bay resembles a very shallow pan that is 
creased by a narrow channel. Although the channel is as deep as 120 feet, 
the mean depth of the Bay is only on the order of 25 to 30 feet in spite 
of its imposing dimensions. 

The Chesapeake Bay at the Calvert Cliffs plant site is about 
six miles wide from the western shore to Taylors Island, Although the 
channel is as deep as 101 feet in the area, half of the water lies between 
the surface and a depth of 30 feet. The site of the Calvert Cliffs Nuclear 
Power Plant is approximately halfway between the mouth of the Bay and its 


headwaters at the Susquehanna River. 


A.6.2 Salinity Distribution 

Dr. Donald W. Pritchard (1) has pointed out that the salt 
content of the Bay waters varies in a more or less regular manner along 
the length of the Bay, from that of nearly full sea water at the mouth 
to that of the inflowing Susquehanna River water at the head of the 
Bay. Characteristically, the vertical variation in salinity shows an 
upper layer of very slow increase with depth, an intermediate layer of 
more rapid increase (called the halocline) and a deep aaron in which 
again the salinity increase with depth is small. The salt content also 
varies across the Bay with lower salinities on the western side of the 
Bay and higher salinities along the Eastern Shore. Although the greater 
runoff of fresh water from the western shore contributes to this lateral 
difference, the major cause of this variation involves the influence of 
the earth's rotation. 

The minimum salinities occur in spring and cae salinities 
in autumn when low but measurable ocean-derived salt concentrations extend 


onto the Susquehanna Flats. 


The intensity of the vertical variation in salinity also varies: 


seasonally, with the largest vertical gradient in spring and the weakest 
vertical gradient in autumn, Average vertical differences in salinity 
between the surface and 0 feet are: winter, 3.2%; Soria 5.2%5 summer, 
4.66; autumn, 2.1%. The vertical variation is, however, highly variable 
in time and space within any season, depending to a large extent on recent 
local weather. Consequently temporal and spacial variations within any 

one season may exceed the range of the average seasonal vertical gradients. 


(1) Chemical and Physical Oceanography of the Bay, Proceedings of the 
Governor 's Conference on Chesapeake Bay, September 12-13, 1968. 


A.6.3 Circulation Pattern 


The oscillatory flood and ebb of the tidal currents are the 
most obvious water motions in the Bay and its tributary estuaries. 
Average maximum tidal currents in mid-channel of the Bay range from 
0.5 knot to over 2 knots. In general, the tidal currents are strong 
near the mouth of the Bay, decrease in the middle reach, and increase 
again in the upper Bay. Constricted sections have higher tidal current 
velocities than is otherwise characteristic for the particular reach of 
the Bay in which they occur. The tidal currents provide the energy for 
the mixing of the ocean water and fresh water in the Bay, but do not 
provide for a net transport of water or of dissolved and suspended ma- 
terials. Superimposed on the oscillatory tidal currents is a net non- 
tidal circulation pattern which is characterized by a seaward flow in 
the upper layers and a flow directed up the estuary in the deeper layers. 
The speed of this net non-tidal flow is only on the order of one-fifth 
the magnitude of the tidal currents, and hence the observed combination 
of the tidal currents with the net non-tidal flow results in an apparent 
ebb current at the surface which is longer and stronger than the ebb 
current near the bottom. 

In the deeper sections of the Bay, the depth above which the net 
flow is directed down the Bay, and below which the net flow is directed up 
the Bay, is more likely to be on the order of 20 feet or so. Because of 
the effects of the earth's rotation, the surface of no net motion will vary 
across the Bay, being deeper on the western side than on the eastern side. 
Thus the layer of net seaward drift extends to greater depths on the right- 
hand side of the estuary looking seaward, while the layers with a net flow 
up the estuary extend nearer the surface on the left-side of the estuary. 


The slope of this surface may in some instances become sufficiently great 
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so as to intercept the surface. In this case, there will be a segment 
along the left side of the estuary in which there is a net flow toward 

the head of the estuary at all depths, and a segment along the right 

hand side of the estuary in which there is a net seaward flow at all depths. 

In order to preserve contimity, the water which flows into 
and up the Bay in the deeper layers must be returned seavard in the upper 
layers. Consequently there mst be a net vertical flow directed from 
the deeper Jayers into the surface layers. Although the speed of this 
net vertical flow is quite small (on the order of a few hundred-thousandths 
of a knot), the area of the horizontal plane through which this flow is 
occurring is sufficiently large so that the net volume rate of flow is 
quite large. . 

The net non-tidal circulation pattern represents long-time 
average conditions. The estuary may depart from this pattern significantly 
in local regions for short periods of time -- i.e€e, for several days. 

For example, meteorologically induced flows can reverse the pattern tempo- 
rarily. Under certain wind and atmospheric pressure conditions, abnormally 
high mean water levels can occur in the Bay, with tidal levels as mch as 
6 feet above normal in the upper Bay, although more typically such meteorological 
tides are of the order of 3 feet above normal. In any case, when the wind 
and pressure forces causing this abnormal condition Conse the excess water 
in the upper Bay mst flow seaward. 
A.6.h Dissolved Oxygen 

Dissolved oxygen is added to the water by exchange across the 
air-water interface and by photosynthesis, and is removed from the water 
by loss across the air-water interface, by respiration of living organisms, 


and by decay of organic material. During winter the Bay is uniformly 


high in dissolved oxygen content. With increase in the temperature of the 
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Bay waters in spring, the dissolved oxygen content decreases as a result 
of the decrease in the saturation value with temperature. The surface 
values stay near saturation, but below the halocline the oxygen decreases 
at a faster rate than at the surface, becoming significantly less than 
the saturation value. This is because the metabolic rate of utilization 
of oxygen increases with rising temperature, and because the intensity 
of vertical mixing decreases during the spring period. By mid-June the 
dissolved oxygen concentrations in the deeper waters of the Bay may be 
less than 1 ml/l, while the surface values are above 5 m/l. This condi- 


tion contimes through the summer months, with the dissolved oxygen content 


at hO feet and below sometimes having values of less than 0.1 m/l. 


In later summer, usually after the middle of August, rapid 
changes in the vertical distribution of dissolved oxygen often occur. 
A few clear, cool nights will lead to rapid downward mixing and hence 
replenishment of the dissolved oxygen in the deeper waters. A subsequent 
warm spell can re-establish a strong vertical density gradient and the 
oxygen in the deeper waters will again decrease. By the middle of October 
the oxygen at all depths has started a steady increase, and shortly there- 


after the Bay becomes nearly uniform in dissolved oxygen concentration. 


A.7.0 METEOROLOGICAL CHARACTERISTICS 

During the operation of mclear power plants, periodic but 
small amounts of radioactive inert gases can be satisfactorily dispersed 
into the atmosphere without having any adverse effects on the area or its 
inhabitants. | 

To determine the dispersion conditions at the Calvert Cliffs 
site, meteorological studies were carried out prior to selection of the 
site. Subsequent to the decision to construct a plant, a more comprehensive 
pre-operational program was begun. The preliminary studies consisted of 
site visits by experienced meteorologists, and the computer analysis of 
five years of hourly observations of meteorological data eon the Patuxent 
Naval Air Station only 10 miles from the site, and also on the Western 
Shore of the Chesapeake Bay. Since the topography of the Patuxent Station 
is relatively low and flat as compared to the Calvert clits site, and 
is located at a point with water on two sides, it was recognized that some 
differences in atmospheric transport and diffusion were likely, in spite 
of the proximity of the two sites. Therefore, as soon as the site became 
available, meteorological instrumentation was installed in various locations 
on site to verify and/or adjust the predicted dilution capabilities. 

A.7.1 Climatology | 

The climate of the Chesapeake Bay Area is marked by generally 
mild winters and summers. The Chesapeake Bay absorbs es of the sun's 
heat during the day and releases some of it during the night when the air 
above the water becomes cooler. The average anmal emerature at Calvert 
Cliffs is about 57.5 F, as compared to 54 F in Baltimore and 55 F in 


Washington, The evaporation of the surface water of the Bay increases the 


humidity of the air. 


The average maximum air temperatures range from a peak of & F 
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in late June or early July to 70 F for the highest minimm summer tempera- 
ture. The range in the coldest part of winter is 30 tol5 F. Approximately 
70 days occur when the temperatures reach below freezing. 

The anmal mean precipitation is about 2 inches, with the 
largest amounts in July and the smallest in November. Snowfall averages 
only about 15 inches per year. 

The area lies in the belt of "prevailing westerlies" so that 
most of the weather comes from a more or less westerly direction across 
the continental United States, or directly from Canada, Cold air masses, 
such as produce the colder days of winter and the cool days of summer, 
come generally from the northwest. Warm air masses originate either in 
the desert and plateau sections of the southwestern states and Mexico, 
or from over the Gulf of Mexico. Those from the Gulf generally produce 
considerable precipitation, while those from the desert regions generally 
produce warm or hot, dry periods. 

Northwesterly winds prevail from October to April, and south- 
westerly winds prevail in the warmer months. Ordinarily, the velocity of 
the wind varies directly with the intensity of the low pressure area and 
inversely with the distance from its center. The usual diurnal variations 
in wind speed occur with a minimum generally before dawn, increasing with 
the daily temperature to a maximum at the time of highest temperature. 


High winds of destructive velocity are rare. 


A.7.1.1 Tornadoes 


Five tornadoes were observed during the period 1953-1962 in the 
general vicinity of a single latitude-longitude square near the proposed 
plant site, The mean anmal frequency was 0.5 tornado per year and the 


probability of a tornado striking a single point within a single latitude- 


longitude square near Calvert Cliffs, (using a method originally derived 


by H.C.S. Thom of ESSA) was caleulated to be 3.75 x 104, Tne recurrence 
frequency was calculated to be once about every 2,700 years. 
A.7.1.2 Thunderstorms | 

Thunderstorm day statistics indicate that about 8 thunderstorms 
per year can be expected in the area. Fifteen years of record at 
Patuxent indicate 81); observations showing thunderstorm indications. 
From these data one can calculate the average duration of a thunderstorm 
to be 1.356 hours for a point. A study of ten years of cers for 
transmission feeders and subtransmission feeders was contacted’ This 
study showed that transmission and subtransmission losses were  mimtes 
and 423 mimtes, respectively, due to storms ina 10-year period. The 
subtransmission feeders covered an area approximately 180 square miles. 

A.7.1.3 Freezing Precipitation | 

The Patuxent Naval Air Test Center records (2919-1984) list 
910 hours of snow and 265 hours of frozen or freezing precipitation, 
other than snow, a total of 1175 hours or 70,500 mimtes in 15 years. 
Interpolating for a 10-year span yields 47,000 mimtes. | The outages due 
to snow and/or freezing precipitation were 18 mimtes and 122 mimtes in 
10 years, for transmission and subtransmission feeders, respectively. It 
is interesting to note that 9 of 12 outages occurred during a single snow- 
storm in March, 1958 Certain design changes were made as a result of 
this storm and it is unlikely that outages of this magnitude would again 
occure : 
A.71. Tropical Storms and Hurricanes | 

Approximately one hurricane per year poses a threat to the area 
and about one hurricane every 10 years produces a significant effect in 
the area. Northeasters, or extra-tropical storms, also ‘can influence the 
area in terms of flooding of low-lying land. The detrimental effects of 
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northeasters are considerably less than those postulated for hurricanes 
in the site areae 
A.7.2 Meteorological Program Methods and Results 
A regional map is shown in Figure A.7-l. Besides the 5 years 
of data, an additional 10 years of records were processed, making a total 
of 15 years for the Patuxent Naval Air Station (PAX). In addition, data 
from the Washington National Airport (DCA), Byrd Field in Richmond, (RIC) 
and from Annapolis, Maryland (ANA) were used to evaluate the frequency 
of occurrence of various weather parameters and meteorological extremes. 
Statistical data for severe weather were obtained from the Environmental 
Seience Services Administration (ESSA). These sources yielded data on 
generalized wind and diffusion conditions, tornadoes, freezing precipi- 
tation, tropical storms, etc. 
A.7.2.1 Preliminary On-Site Data 
The preliminary on-site data collection program at Calvert 
Cliffs began in September, 1967. Data on the instruments and their 
locations are shown in Table A.7.1 and on Figure A.7-2. 
These on-site measurements for the period November 9, 1967, 
through November 9, 1968, showed the following: 
1. Frequency of inversions - 31%. 
2. Air drainage was toward the Bay under inversion conditions. 
3. Average wind speed during inversions was 2.6 meters per second. 
h. The standard deviation of horizontal wind direction (Je) 
during the worst single season and wind sector inversion conditions 
averaged 6.6°, 
S. In general, when wind speed decreased, Og increased. 


6. For on and along-shore winds, the average value of the 


product of signa theta and mean wind speed (04) was 0.209 radian 


meter/sec. 
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7. The relative concentration, X/Q, at the 0.5% frequency level 
of all conditions was 1.17 x 10-4 sec/M? evaluated at 1150 meters, the 


distance to the nearest site boundary. 


A.72202 Special Tests 


In the fall and winter periods, two sets of special tests were 


carried out to explore the vertical standard deviation of the wind 

direction (dg). Test set No. 1 was conducted at Camp Conoy (see Fig. A.7-2) 

from October 17 to November 1, 1968. To simlate the proposed reactor 

location, an anemometer was set up on a hO-foot bluff south of the reactor 

site. From this instrument the wind direction, wind speed and sigma 

theta were obtained. In addition, a vector vane instrument to determine 
Ge was operated. 

These tests showed the following results: 
Test Set 1 


On-shore Inversion Off-shore Inversion 
Wind Wind 


122 


Lowest Je To 
Casesx<5° 35 

Test Set 2 (February 11 through 20, 1969) 
A second set of ‘readings was taken during this period at Station 2 
(about 2000 feet from the coastline). The companion statistics for 
Test Set 2 were as follows: 


On-shore Inversion Off-shore Inversion "Neutral" 
Wind Wind Winds 


28 104 

13° 6° 
4° 
1 


These readings were also taken about 10 to 12 feet above the ground 
but with an unobstructed trajectory from an on-shore viewpoint. 

The sigma e values measured during these two test series both 
indicated that: 

1. On-shore inversion winds tend to produce near=neutral 
(Pasquill "D*) Og values. | 

2. Off-shore inversion winds tend to produce lower standard 
deviations than on-shore cases near the coast but somewhat larger 
inland. 

3. Only one (1) case in the total showed Ggvalues as low as 
Pasquill "F". 

Since Station }, at Camp Conoy, was located only about 50 feet 
inland from the edge of the cliff overlooking the Bay, there was some 
concern expressed that the wind speed for on-shore flow at the Station h 
(S1W) site was not representative for inland locations because the anemometer 
is in an area that is subject to a "venturi" effect when the wind direction 
4s on-shore. This study compared the wind speed and diffusion values at 
the Station h (SIW) site to those on a raft anchored about one mile off- 
shore in order to explore this possibility. | 

For approximately one month of data, the diffusion parameter 
(STUB) was compared at Angin site where simultaneous on-shore flow occurred 
at the sites. The average wind speeds at the two sites were also compared. 

Table A.7.2 gives the results of the 256 simiitaneous oneshore 
winds and compares them to the classical Pasquill inversion classification 
values. The data indicated the following: 

1. Only one observation of 256 at S1W gave ade value equivalent 


to Pasquill "F". 


2. Wind speeds were generally lower at S1W than at the raft, but 


wind deviations were largere 
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3. The only possible venturi effect noted at S1W was when the 
wind was on-shore and the speeds were 3 mph or less. 


Table A.7o2 
Results of 256 Simultaneous On-Shore Winds in Raft Study 
as compared to Classical Pasqu nversion ss Values 


Site Avge 
Pasquill Class | (rad. m/sec.) Avg. (m/sec. ) Avge (degrees) 


Raft 0.53k 4.23 (9-5 mph) 722 
Station h (SIW) 0.492 3.41 (7.6 mph) 8.3 
Classical "¥" 0-Olh 1.00 (2.2 mph) 2.5 
Classical "E” 0.175 2.00 (4.5 mph) 5.0 

A.722.3 Extended On-Site Program 

In Jamary, 1969, the on-site meteorological investigations 
were extended to examine the penetration of on-shore winds inland, The 
northern anemometer site (No. 1) was moved south to a knoll close to the 
reactor location. Two additional stations were set up, one about 2000 
feet south of the reactor (Station 2) and another (Station 3) farther to 
the west at a distance approximately equal to the distance to the nearest 
site boundary (3800 feet). Station was retained in the network. These 
stations were activated Jamary 10, 1969. In May, 1969, temperature 
gradient systems were added to Stations 2 andh. Table A.7.3 and Figure 
A.7-3 show instrumentation and locations of the extended network. In 
August, 1969, a newly developed wind system became available and was 


tested extensively in parallel with the existing system at Station 2. 


A.7.20 Method of Analysis 
A computer program was developed to analyze the wind flow across 


the network using the simltaneous observations from the four stations. 
The program classified the hourly data into 96 statistical tables, 


grouped by wind speed class, stability class, wind direction, sector, 
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and the parameterGgu, the product of mean wind speed and ‘standard 


deviation of the azimthal winds. Standard techniques for evaluation 
of short-term releases were compared with measured data to determine 
the actual values for these locations. To be conservative, those hours 
were selected when the wind at Station 1 was blowing on ae along shore 
and when the values of Og twere below 0.200 radian-meter per second for 
at least two of the four stations. : 
A.7-2.5 Results | 

Results for the one-year extended study showed Anverstion 
conditions for 35% of the total observations, neutral conditions for L7%, 
and lapse conditions for 17%, with 1% of the observations missing. 
Again, it was confirmed that the winds showed a definite tendency to 
drain off-shore during inversions. For the on-shore wins, nearly 1% 
were in the neutral category, 9% in the unstable, and less than L% in 
the stable categorye | 

A.7.3 Calculation of Relative Concentrations 

For the first two hours following a postulated ground level 

contimous release, the relative concentration is calculated by the 


Gifford wake model equation: 


> 1 
QT Graya5* cA) 
where 
X/Q = relative concentration, seconds/M3 
UW « average wind speed, meters/sec. 
Gy Ty = standard deviations of the distributed material in the 


lateral and vertical directions, in meters 
c = wake factor (dimensionless) 
A = cross-sectional area of structure from which oS is 


presumed to be released, square meters. 
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Among the data calculated for the four stations were the 
cumilative frequency distribution in percent of total observations for 
the various wind speed categories. From these data it was determined 
that 5% of the time the on along shore winds at Station 1 had speeds of 
3.2 meters per second, or less; the 5% level for Stations 2, 3, andh 
were lol mps, 1.7 mps, and 2.1 mps, respectively. The average of the 
four stations at the 5% level is 2.0 meters per second, However, for 
additional conservatism, it is assumed that the wind speed will be only 
1.0 meter per second. 

The relative concentration was evaluated using the Gifford 
equation at various frequency levels of the parameter Ogu, using another 
very conservative technique. This was to select the average of the two 
lowest of the four simultaneous values (C@licbserved for on along shore 
winds, and to array these averages in the order of frequency of occurrence. 
Using a wind speed of 1 meter per second, the corresponding values of J@ 
were tabulated, and the corresponding values of Oy for a distance of 1150 
meters (nearest site boundary) were selected. A wake factor of cA = 0.5 x 
16h0 M2 = &0 M2, and Gy of 2h meters were used. The previous measurements 
of dg using the vector vane show this value also to be highly conservative. 
With these highly conservative assumptions, the short-term X/Q at the % 
frequency level was 1.29 x 10-2 sec/M3, For longer time periods, caleula- 
tions of the cumlative frequency distribution of X/Q values for each of the 
16 sectors of the compass were made, assuming the minimm site boundary 


distance of 1150 meters applied. Station h, the meteorological station 


with the lowestign value, was selected, and only Pasquill-Turner Classes 


D, B and F were considered. The relative concentration values for the 5% 


level were found to be: 


Time Period X/Q at 1150 Meters — 


0-2 hours 1.29 x 10% sec/M? : 

2-2h hours 901 x 10-6 

1-30 days 2.7 x 10 
Values of X/Q at other distances are shown on Figure Ke7obe 

The long-term value (ammal average) relative concentration was 
calculated for each sector, again using the minimum site boundary distance 
of 1150 meters, and using no wake factor. The highest value was for the 
southern sector (and was 1.61 x 10 sec/M?). Figure A.7-5 shows the 
annual average values of X/Q for different wind sectors at Calvert Cliffs. 

A.7.4 Contiming Studies : 

Contiming measurements are being made at Stations 2 and kh to 
further refine the diffusion parameters, and to observe am significant 
changes that might be associated with construction of the plant. Since 
routine releases will normally be through a vent near the aoe of the 
containment structures, a taller meteorological instrument tower is 
being installed to probe the important parameters at higher elevations 
as well, This tower will be erected in the vicinity of Station 2. It is 
intended that the new tower will be instrumented with thermal gradient 
systems and with devices capable of measuring both the vertical and horizon- 


tal variations in wind direction, as well as the more common parameters. 
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APPENDIX B 


DESCRIPTION OF PLANT EFFLUENT AND WASTE SYSTEMS 


B.1.0 CONDENSER COOLING WATER SYSTEM 
The design of the condensers and the intake and discharge 
structures was based on the criteria stated in Section 2.2.3 to produce 
as little change as possible in the ecosystem of the Bay from operation 
of the plant. 
B.lol Temperature Rise in Condenser 
The condensers for both of the electrical generating units 
have been specified and are being designed such that the increase in 
temperature of the Chesapeake Bay water passing through the condensers 
will be 10 F at maximum expected operating conditions. 
B.1.2 Cooling Water Flow 
The amount of Chesapeake Bay water which will be required for 


condenser cooling purposes is 1,200,000 gallons per mimute per unit, or 


a total of 2,:00,000 gallons per mimte (about 5,350 cubic feet per second) 


for both units. 

There will be an additional requirement for Bay water in the 
amount of 31,000 gallons per mimte per unit, or a total of 62,000 gallons 
per mimte for the plant (about 1:0 cubic feet per second). This water 
will be pumped through closed tube heat exchangers and thus provide a 
cooling medium for other smaller closed cooling water systems in the plant. 
The temperature rise of this water will be about 8 F under normal full 
load operating conditions. 

The total cooling water for the plant will be about 5,490 cubic 
feet per second, ‘This quantity of water is approximately 0.7 percent of 
the average tidal flow in the area of the plant and only about 6 percent 


of the flow of new water past the plant as discussed in Section 2.2.1. 


Bel 


B.l.3 Cooling Water Intake 
The design of the proposed cooling water intake system incor- 


porates a curtain wall, as shown in Figures B.1-1 and B,1-2 which is 
essentially in line with the extended shoreline that has been provided 
for shore protection. This wall extends across the full width of the 
intake channel, a distance of approximately S60 feet. The top of this 
wall is approximately 5 feet above the water and the bottom is at 
elevation (-)28 feet. The purpose of this wall is to eseore that 
essentially all of the Bay water taken into the plant is drawn from the 
lower strata of that area of the Bay. The velocity of the water passing 
below this wall will be less than one-half foot per second’. 

The bottom of the intake channel under the curtain wall will 
be at elevation (-)51 feet. From the curtain wall easteards the channel 
bottom remains at elevation (-)51 feet for Sponeniaately 8&0 feet and then 
slopes gently upward over a distance of approximately 1100 feet until it 
reaches an elevation of (-)hO feet. The channel then extends another 2500 
feet to the east at which point it meets the natural (-)hO feet contour. 
Thus, the intake channel extends a total distance of approxinately 4500 
feet to the east of the curtain wall out into the Bay. : The width of the 
bottom of the channel is 560 feet for a distance of about 1950 feet from 
the baffle wall then averages about 00 feet for the remainder of the 
channel, The channel sides will be sloped to a ratio of Ssl. 

From the curtain wall westward toward the plant, the bottom of 
the channel will slope upward to meet the bottom of the intake structure 
at elevation (-)26 feet. The intake structure will be located approximately 
300 feet west of the curtain wall. In going from the curtain wall to the 


intake structure, the sides of the channel converge from a width of approximately 


560 feet to 385 feet, which is the width of the intake structure. The 
velocity of the water at the inlet to the intake structure will be about 
1 foot per second. 
B.1.) Intake Structure 

The intake structure as shown in Figures B.1-3 and B.J-4 will 
house a total of twenty-four (2) traveling screens, twelve (12) for each 
unit, each screen will be about 10 feet wide. The purpose of these 
screens is to prevent debris larger than one-quarter inch from passing 
into the circulating water pumps and condensers. 

This structure also will house the twelve circulating water 


pumps, each of which is capable of pumping Bay water at the rate of 


200,000 galions per mimte for condenser cooling purposes. Six (6) of 


these pumps are associated with each unit. 

The structure also houses six (6) salt water pumps, three (3) 
of which are for each unit. Each pump will handle 15,500 gallons per 
minute of Bay water for the purpose described in Section B.1.2. Only two 
of these pumps are required to operate during normal operation of each 
unit. 

The intake structure will be equipped with a chlorination system 
which will provide a means to inject chlorine into the cooling water entering 
the plant. The purpose of this system is to control slime and algae growth 
within the intake structure and in the cooling water piping between the 
intake structure and the condenser. The deep intake of cooling water, to- 
gether with the Amertap system, which is discussed below, will preclude the 
need for the use of chlorine for fouling control in the condenser tubes. 
Chlorine or other biocides which will reach or affect the Waters of the 
State will not be used without the prior written approval of the Maryland 


Department of Water Resources. If approval is obtained, the chlorine or 
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other biocide will be used only in accordance with the provisions of such 


approval. 
B.1.5 Condenser 

The condensers for each unit will consist of three (3) separate 
shells, each with the same capacity, to condense exhaust tea from the 
turbine. The cooling water side of the condensers will be of the single 
pass or once through design with divided water boxes so as to permit one= 
half of each shell to be opened and mamally cleaned Goring plant operation, 
if necessarye | 

Each condenser will have approximately 19,000 tubes. These tubes 
will be 1-1/) inches in diameter and approximately 28 feet long. The tube 
material will be 70-30 copper nickel. Operating experience at other plants 
jndicates that little or no copper loss will be expected from tubes of this 
material. | 

As mentioned previously, each condenser will be equipped with a 
mechanical cleaning system to be furnished by the Anertap Corporation. 
This system utilizes small sponge rubber balls which are injected at the 
condenser inlet, passed through the tubes, collected at the condenser outlet, 
and returned for recycling. | 

A butterfly valve, equipped with a perforated disc instead of a 
solid disc, will be installed in each cooling water pipe at the inlet to 
the condenser water boxes. It will be possible to close this valve when 
dts corresponding circulating water pump is shut down. Marine growth that 
may have been pumped against the condenser tube sheet should fall off and 
be caught by this strainer-type valve instead of falling further down and 
out of reach in the pipes. Conveniently located marhole doors can then be 


opened and the marine growth mamally removed from the condenser. 


B.1.6 Discharge Conduits 


Upon leaving the condensers the cooling water passes through 
the discharge conduit and is thus returned to the Bay. This conduit 
will extend approximately &50 feet beyond the extended shoreline provided 
for shore protection. The top of this conduit will be at an elevation 
of (-)6 feet. 

The velocity of the water through this conduit is approximately 
8.9 feet per second. It will take approximately 3 mimtes and 20 seconds 
for water leaving the condensers of No. 1 Unit to reach the end of the 
conduit and 3 mimtes and 55 seconds for No. 2 Unit. 

As shown in Figure B.1-3, the entire discharge structure is 
actually composed of four (lh) separate conduits, two (2) for each unit. 
The effluent from the waste processing system can be discharged into any 
one or all of these four (lh) separate conduits, thus providing a means to 
insure a maximum dilution of the effluent under all operating conditions. 

A flow of at least 15,500 gpm will be maintained at all times in 
each and every discharge conduit. This is especially important during 
plant shut down, since standing water loses oxygen and 4 slug of toxic water 


could be created which could cause problems if rapidly pumped into the Bay. 


B.2.0 RADIOACTIVE WASTE PROCESSING SYSTEMS 

The waste processing system is designed to provide controlled 
handling and disposal of liquid, gaseous and solid radioactive wastes 
from both units in the Calvert Cliffs Nuclear Power Plant. Design 
criteria were established to minimize the release of radioactive material 
from the plant to the environment. The design performance for the liquid 
waste portion of the system was established by examining seatood consump- 
tion routes to determine limiting discharge poncentnet vara The system 


incorporates all of those components of proven reijiability and perfor- 


mance which were commercially available for large power reactors’ at the 


time the equipment was purchased. There are other equipment components 
and system concepts for radioactive waste processing currently in the 
research and developmental stage. The progress of these efforts will 
continue to be evaluated. 

B.2.1 Liquid Wastes 

The primary source of liquid wastes is the reactor coolant. 
Reactor coolant is diverted to the waste processing system when changes 
in reactor coolant system water inventory are necessitated by startups, 
shutdowns, reductions in soluble boron content necessitated by fuel 
turnup, draining the reactor coolant system for maintenance, etc. The 
liquid from these sources is processed by the reactor coolant portion 
of the waste processing system. 

In addition to the liquid waste coming directly from the reactor 
coolant system there are other miscellaneous sources of: radioactive liquid 
waste. Some of these miscellaneous sources are the sampling systems, 
laboratory drains, auxiliary building floor drains and the blow down from 


the steam generators. This liquid is processed by the miscellaneous 
portion of the liquid waste processing system. 

Liquid waste is letdown from the primary coolant system through 
the chemical and volume control system to a filter which removes insoluble 
particles before it flows to the degasifier. The degasifier removes 
hydrogen and fission product gases from the liquid waste and discharges 
these gases to the waste gas surge tank. The degasified liquid is pumped 
through reactor coolant bleed ion exchangers, which remove soluble radio- 
active ions, then flows to the reactor coolant waste receiver tanks. 

From these tanks the liquid is pumped to one of two waste evaporators 
which distills the water and concentrates the boric acid. The concentrated 
boric acid is sampled at the evaporator for purity; then depending upon 
the results, is pumped either to the boric acid batching tank for reuse in 
the reactor coolant system or to the solid waste disposal system. The 
evaporator distillate is pumped to the reactor coolant waste monitor tanks 
for sampling. Piping is installed to permit multiple passes of the liquid 
through this entire system if necessary. When the activity level in the 
monitor tanks is acceptable for discharge, the liquid is pumped at a rate 
selectable over a range of 10-120 gpm to the circulating water system, 
where it is diluted with the condenser cooling water in the discharge con- 


duits. Redundant radiation monitors and isolation valves are installed 


between the waste processing system and the circulating water system. These 


isolation valves will close automatically if the monitors sense high activity 
in the discharged liquid, thus preventing any further discharge. 

The miscellaneous liquid waste is processed through equipment 
similar to that used to process the reactor coolant waste, with the exception 


of the evaporator, before being discharged. However, should the activity 


levels in the miscellaneous waste require it, this liquid can also 


be processed through the reactor coolant processing system. 
B.2.2 Gaseous Wastes | 

The radioactive gases, which are stripped from the liquid waste 
by the degasifier, are collected in the waste gas surge tank. This tank 
also receives gases collected from auxiliary building sources. 

A waste gas compressor takes suction from the waste gas surge 
tank and discharges to one of three waste gas decay tanks vere the 
gas will be stored at a maximum pressure of 150 psig. Sufficient tank 
capacity exists for storage of these gases for a 60 day period. When 
the activity level has decayed to an acceptable level, as indicated by 
analysis of a gas sample, the contents of the decay tanks are discharged 
at a controlled rate through the release header to the plant vents. The 
elevation of the plant vents is approximately 190 feet. The release 
header contains an absolute filter, redundant automatic isolation valves 
and a radiation monitor. The radiation monitor will automatically close 
the isolation valves upon sensing high radiation, Low activity vents and 
relief valve discharges are connected to the release header at a location 
ahead of the radiation monitor. 

B.2.3 Solid Wastes 

The solid waste disposal system provides the capability for 
preparing solid wastes for shipment to an approved off-site disposal 
facility. Spent radioactive ion exchange resin is pumped to a shielded 
spent resin metering tank where it is dewatered. The resin is then siniced 
into a mixer which combines the resin with sand and cement and discharges 
the mixture to a suitable shipping container. Evaporator concentrate can 
be pumped directly to this mixer and blended with sand and cement for 
similar disposal. The above process is controlled from a remote panel 
which is shielded to protect the operator from radioactive exposures 
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Radioactive filters are transported by remote handling equipment 
and trolleys from each filter housing to the waste disposal area and are 
loaded into the same shipping container that is used for spent resin and 
evaporator concentrate. 

Low activity solid wastes such as contaminated clothing, rags 
and paper are compressed by a compactor located in the waste disposal 


area and stored in 55 gallon drums prior to off-site disposal. 


B.2.4 Shipment of Radioactive Materials 


All shipments of radioactive solid waste, including the shipment 
of irradiated fuel assemblies, will be in federally approved shipping con-- 
tainers and will be conducted in accordance with all AEC, DOT and other 
applicable regulations. The solid wastes will be shipped off-site for 
burial at an AEC licensed site. The irradiated fuel assemblies will be 


shipped off-site to an AEC licensed reprocessing plant. 


B.3.0 OTHER EFFLUENTS 

Associated with the power plant is a sanitary sewage treatment 
plant designed to operate at ninety-five percent (95%) efficiency. During 
approximately nine (9) months of a year, the effluent from this sewage 
treatment plant will be ten thousand (10,000) gallons per day (24 hours) 
and will be released into the circulating water discharge conduits. During 


the remaining three months, the effluent will be twenty thousand (20,000) 


gallons per day (2h hours). The solid content after mixing will be less 


than one (1) ppm. | 

Demineralizers will be installed in the secondary system to 
provide make-up water for plant services and to process condensate leaving 
the main unit condensers. These demineralizers will be regenerated using 
acid and caustic solutions. Following regeneration, these solutions will 
be pumped into a tank where they will be neutralized, sampled to determine 
that the proper pH was obtained, and then pumped into the cooling water 
discharge conduits for dilution and ultimate disposal in the Bay. 

Filters will be installed in the secondary system following 
the condensate demineralizers. These filters will ubilize a filter- 
aid material which is deposited on filter elements, and this material is 
removed along with the filtered solids by backwashing eel the filters 
become dirty. ‘The backwash water and the entrained solid material will 
be processed in a centrifuge which will remove 7 nercent of the solids 
from the liquid effluent. The solids will be disposed of as a solid 
waste and the liquid, which will be essentially pure water, will be dis- 


charged into the cooling water discharge conduits. 


APPENDIX C 


‘DESCRIPTION OF ENVIRONMENTAL STUDIES 


C.1.0 MARINE ENVIRONMENT STUDIES 
C.1.1 Introduction 

The Baltimore Gas and Electric Company retained the Academy of 
Natural Sciences of Philadelphia in November, 1967, to conduct a continu- 
ing research program designed to measure the effect of operations of the 
Calvert Cliffs Nuclear Power Plant upon water quality, biota and estab- 
lished water uses of the Chesapeake Bay. 

The pre-operational study program will establish a base-line 
of the condition of aquatic life and the chemical, physical and bacte- 
riological characteristics of the Chesapeake Bay in the vicinity of the 
plant site. This phase of the program will extend over a five-year 
period. Laboratory investigations will provide information for predicting 
effects on entrained organisms of environmental changes caused by plant 
operations. 

In the operational phase of the program, the studies will be 
continued for five years from the date of the first appropriation and 
use of Chesapeake Bay water, or for a lesser period of time if the De- 
partment of Water Resources finds that the results of the studies warrant 
earlier termination of the research projects. 

The ecological program is based on the hypothesis that every 
natural bay contains many organisms which form communities of species 
that interact in many ways with each other and the environment. Under 
conditions not adversely affected by pollution, the competition between 
species and the predator pressure is of such a magnitude that most species 
are represented by moderate to small populations, some of which are more 
common than others and only a few very common. Furthermore, the population 


sizes of particular species vary with season or in longer cycles. 
Col 


C.1.2 Baseline Studies 

General surveys of the aquatic conditions in the shallow 
water areas where most of the aquatic life is found are made each 
year during June and August. Since the relative diversity of species 
is of major importance, it is necessary to determine the species of 
all organisms which are established in the areas selected for study. 
In addition to the diversity of species, the kinds of species and their 
relative abundance and overall ecological relationships are studied. 
It has been found that those benthic organisms which moral only relatively 
short distances give the most accurate indication of conditions ina 
body of water over a period of time. The plankton, the bacteria, and 
the chemical analyses give the condition only at the time of sampling. 
For these reasons, the collecting of the various species of plants and 
animals, particularly the shallow water forms, is an important part of 
the surveye | 

The areas of the Bay chosen for study include comparable 
ecological habitats which assure a given species equal opportunity to 
become established at all stations. The total area of a cation is 
not as important a consideration as the inclusion of si types of habitats. 
Among the general ecological conditions considered in selecting stations 


are the structure of the bed, tides, contour and stability of bed, 


sedimentation, surrounding vegetation, type and amount of debris, and 


-workability of the study area. 

Float studies were made to determine the general areas in 
the vicinity of the plant site where the study areas shouid be located. 
Two outer stations, the ones most remote from the plant site, were chosen 
for the study of changes in aquatic conditions not Sanees by plant 


operation. Two inner stations were selected in areas which would have 
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the greatest exposure to the plant discharges. 

On each survey, the field team consists of a protozoologist, 
an invertebrate zoologist, a phycologist, an ichthyologist, a water 
chemist and field assistants. The kinds of species, numbers of species, 
and their relative abundance are determined for each station. Also, 
chemical physical and bacteriological studies were made. These are 
made at high and low tide at least ten times at each station during 
each survey. From these data the mean standard deviation and standard 
error of the mean are calculated. The results of these various analyses 
are integrated and the general condition and health of the Bay in the 
four study areas determined. 

In addition to the two intensive survey studies which are 
conducted annually, detailed investigations are made on a routine basis 
of the physical, chemical and bacteriological characteristics of the 
Bay waters, and on plankton, productivity, fish, crabs, oysters, clams, 
and other invertebrates. 

Monthly analyses are made, weather permitting, for sulphates, 
phosphates, ammonia, total nitrogen, calcium, magnesium, sodium, potassium, 
manganese, boron, iron, chromium, nickel, lead, copper, cadmium, cobalt, 
strontium, zinc, alkalinity, hardness, pH, temperature, dissolved oxygen 
and carbon dioxide. 

Bacteriological studies are made every other month to obtain 
a base for determining if the warm water discharges will have any significant 
effect on the bacterial population which, in turn, would affect the miner- 
alization of the organic load and hence eutrophication, food organisms, 
and human usese 

Plankton studies, including both zooplankton and phytoplankton 


are conducted once each month unless the condition of the Bay makes this 


schedule impossible. Many of the larval forms of the more important food 
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organisms are found in the plankton, and the phytoplankton is a main 
food source of most important aquatic animals. Studies were added in 
1970 to determine which organisms are most important in the various 
food chains which might be affected by plent operation. In these 
studies, gut analyses of the various organisms in the food chain of com- 
mercially important species are made. If it seems advisable, carbon-1) 
or other methods are used to identify the most important food organisms. 
Also, background radioactivity of organisms common in the area, as well 
as those that are important in the food chains leading to food utilized 
by humans, are measured. | 

An estimate of the size of the standing crop of phytoplankton 
is best made by productivity studies which consider not only fixed 
carbon but the kinds or species of phytoplankton fixing the carbon. 
These studies are made in the spring, late summer, and winter. 

Studies were started in 1970 of the productivity, in the area 
of the discharge and in areas completely out of the influence of the 
discharge. This is carried out by studying substrates a diatometers 
placed on research platforms. One platform will be Sportal as near as 
possible to the point of discharge of the condenser cooling water. Because 
oysters will also be reared on the platforms, their locations have been 
determined with reference to water currents as well as to other factors. 

The Bay is being fished in four areas, using commercial 
fisheries gear and methods. The kinds and weights of fish of each species 
are determined and their general condition noted. In addition to the 
commercial fishing carried out in the spring and fall, : special trawl 
study is carried out monthly to determine the quantities of fish in the 
plant area at depths of from 20 feet to 30 feet. A ceaeaeay mid-water 


trawl program was initiated in 1970 to determine the fishes in the mid-water 


region (10 feet to 20 feet) at 15 randomly sampled stations. Also, a pound 
C- 


net was added to determine the commercially important fish in the in- 
mediate plant area and to gain more data on the more important migratory 
commercial species,’ such as Rock, Blue, Drum and Cobia. 

A fish tagging study using standard fluorescent dye techniques 
was undertaken in 1970 to determine the movements of fish in the vicinity 
of the plant. Particular emphasis is being placed on the movement of 
fish in and out of the area of the proposed cooling water discharge 
location. Also, a ‘study was added on the migration pattern of crabs and 
small fish moving along the bottom of the estuary. This study will determine 
whether or not there are large numbers of these organisms in the vicinity 
of the plant site at all times during the year. 

The size and number of crabs taken with a given amount of effort 
are determined by setting crab pots above, below, and in the general area 
of the plant site.’ The crab pots are serviced for five days each month 
during a seven-month period from May through November. 

The oyster bars in this area are not regularly planted and 
therefore cannot be studied according to age class. A number of areas 
have been selected’ outside the area of influence of the plant and a 
number within the area of influence. These areas are being studied 
through the use of large sample statistical methods in the spring and 
fall. Also, trays’ containing three size classes of oysters will be 
suspended from the four research piers. One of these piers will be lo- 
cated so that it will be directly in the discharge plume of warmed water 
effluent from the plant. The oysters will be studied at least four times 
a year as to their growth, condition and associated organims. 

The distribution, and roughly the abundance, of clams in the 
area have been determined. The relative diversity of these populations 


in various areas is also being studied. A commercial clam dredge, 


supplemented by more detailed collections, is used twice a year to assemble 
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this data. 
In order to assess the potential of fouling problems due 

to various invertebrates, substrates composed of different materials 
are being submerged at various depths and studied spproximately four 
times a year. The organisms are identified as to species, and biomass 
produced in a given period of time is determined. In such manner, the 
seasonal variation in fouling organism growth at various depths is de- 
termined. ‘hese substrates will also provide an estimate of the in- 


vertebrates at various levels. 


Analysis of sediments in selected areas was started in 1970 


to determine the amount of various metals present prior to plant operation 
for comparison in the future with metals which might be associated with 
plant discharges. | 

C.1.2 Operational Studies 

The program of baseline studies will be continued after plant 
operation begins to determine the effects, if any, on the aquatic environment 
of the Chesapeake Bay. Effects on biota will be evaluated through: 

1. Comparison of the seasonal distribution and abundance of 
motile species (crabs and fish) within the heat plume and in adjacent 
(control) waters. ; 

2. Comparison of the seasonal abundance of food supply organisms 
for major predator fish species (striped bass, white perch, bluefish, 
others in the heated plume and in adjacent (control) waters. ) 

3. Determination of the effects upon life history phases of 
plankton, nekton, and the benthos in the heat plume ad in adjacent 
(control) waters, with special reference to migration and spawning. 

h. Comparison of the seasonal distribution and abundance of 


plankton and nekton in the heat plume and in the adjacent, (control) 


waterse 
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S. Determination of the effectiveness of screens, filters, 
egress ports or other devices to prevent entrapment of fish and crabs 
by the operations of the plant. 

6. Enumeration of directly visible mortalities of fish and 
crabs, before and after plant operations in the predicted plume area 
and in the adjacent (control) waters by means of: (1) Aerial surveillance 
and aerial photos; (2) Shoreline counts; and (3) Boat counts. 

7. Confirmation of predictions of model studies and evaluation 
of effects upon biota, by means of actual field testing during periods 
of time when intake water temperatures exceed 80 F and plant is operating 
at full lead. As part of this study, the time-dependent areal extent of 
the heated water zone above 90 F will be determined. 

In addition to determining effects of plant operation on biota, 
several hydrographic studies will be made to determine : 

1. The extent and conditions under which previously heated 
water which has not returned to ambient temperature is recirculated. 

2. The effect of operations upon the natural distribution 
of salinity and dissolved oxygen in the heated plume and in adjacent waters. 

3. The velocity of the water at the intake screening and the 
velocities in the jet of the discharge. 

kh. The percentage of the net flow of Bay water past the 
plant which is used in the cooling system. 


S. The dimensions, including shape, areal extent and vertical 


thickness of the’ thermal plume or separated parts in which temperatures 
greater than 1 F above normal temperatures occure 
C.1.3 Predictive Studies 
The effects upon entrained organisms will be determined by 
laboratory studies which will simulate time-temperature and mechanical 
exposures of selected organisms subject to entrainment. The time-temperature 
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relationships will be selected from engineering predictions for in-plant 
transit. Following start of plant operation, the results of the laboratory 
studies will be checked by on-site determination of effects of entrainment 
ons | 

1. Passage without temperature elevation or use of biocides 
at ambient temperatures of approximately 32-87 F (ascuanscat effects only)« 

2. Passage under plant operating conditions of the predicted 
elevations of 9.6 F or resulting higher temperature poeenesonse The 
effects of passage shall te described for influent temperatures of ap- 
proximately 32, 2, 52 (spring and fall), 62 (spring and fall), 72 (spring 
and fall), 82, and 85 F. 

3. Passage with temperature elevation and each biocide or 
combination used at, (2) chronic low level; and (b) periodic high levels. 


he Seasonal mortalities in the food web. 


5. Resulting plume population characteristics compared to 


control area. 

Single, and multivariate laboratory studies ie be made to 
define the responses caused by plant operations which may change the 
natural levels of temperature, dissolved oxygen, salinity, radionuclides 
including tritium, heavy metals and other chemicals including boron, 
biocides, cleaning, and other compounds which may be used in and discharged 
to the Chesapeake Bay. After the plant is placed in operation, the uptake 
and cycling of discharged heavy metals and radionuclides in selected 
organisms within the discharge plume will be determined through investiga- 
tions of: | 

1. The biochemical and physiological effects, 4f any, in increases 
jn rate of uptake or total concentrations. 

2. Differences between concentrations in the zone affected by 
plant operations and an adjacent control area. 
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3. Biological and ecological effects of concentrations of 


metals and radionuclides upon selected organisms in the plume area. 


kh. The effect of these concentrations upon marketability 


and edibility of seafoods. 


C.2.0 RADIOLOGICAL MONITORING PROGRAM 
C.2.1 General 

This surveillance program is designed to determine the magnitude 
of the radioactivity in the environment surrounding the nuclear reactor 
site, and to study fluctuations in the radioactivity levels. The data 
accumulated prior to plant start-up will serve as a guide ‘and base- 
line from which any increase in radiation, due to plant operation or 
other causes, can be detected and evaluated. : 

Tne monitoring program utilizes 28 sampling stations (Figure C.2-1) 
selected on the basis of population density, meteorological, hydrologic 
and topographic features, as well as on considerations of “the spatial 
distribution of projected plant effluents, including areas where con- 
centrations of effluents in the environment are expected to be significant. 


Media which first show changes in radioactivity are sampled 


most frequently. Those which are less affected by transient changes but 


show long-term accumulations are sampled less frequently. 

The concentrations of radioactive discharges which determine 
the sampling frequency listed in Table C.2.1 are based oni minimum detectable 
levels. Proper source control is the means of assuring environmental 
protection and the monitoring progran is primarily a verification of the 
source control. 

C.2.2 Pre-Operational Surveillance 

A study of the environmental ambient radiation levels and an 
aquatic radiological monitoring program was initiated in the summer of 
1970 and will be continued through plant start-up and operation. The 
preliminary background data are now being analyzed. The a and con= 
clusions will be routinely submitted to the concerned State and Federal 


agencies. 
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The vectors which are routinely sampled include air, Bay 
water, ground water, soil and vegetation from the plant periphery, 
all edible species of marine organisms (including fish and shellfish) 
near the points of discharge. Ambient radiation levels are also being 


measured. Bottom sediments from the plant intake and discharge areas 


will be routinely sampled upon completion of the intake and discharge 


structures. 

The sampling frequency and a summary of the description of 
the type of radiation analytical studies are listed in Table C.2.1. 

The nearest dairy is located near Hollywood in St. Mary's 
County, at a distance of about 9 miles southwest of the plant, which 
processes milk from herds near Leonardtown, about 13 miles souttwest 
of the reactor site. It is extremely unlikely that any release from 
the plant would be’ detectable that far from the plant. Consequently, 
iodine in milk is not included as a routine sample. However, some 
analyses are in progress as a matter of interest on random milk samples 
originating from that dairy. 

C.2.3 Operational Surveillance 

The operational program is presently planned to be identical 
in scope, with respect to the number of locations of samples, to the 
pre-operational program. The sampling frequency and scope of analyses, 
however, will vary with the concentration of radioactive plant effluents. 
That is, if the activity discharged from the plant increases, not only 
will the sampling rate of the environmental media be increased, but the 
scope of analyses will also increase. Thus at low discharge concentrations, 
analyses will be generally limited to gross activity measurements. At 
higher concentrations, gamma spectra analyses will be performed, along 


with the determination of specific nuclides as and when necessary. These 


analyses will include H-3, Sr-90, Cs-137, I-131 and others as appropriate. 
C-15 


Fish and shellfish samples will be analyzed for gross radioactivity 
and the controlling radionuclides, as required. The program will be 
periodically reviewed, however, to assure that radioactive discharges 
from the plant are within acceptable limits for environmental radiation 
exposure. 3 

C.2-h Interpretation of Radioecological Data 

It is known that marine organisms have the ability, alone or 
by means of their aquatic food, to concentrate certain stable elements 
and radionuclides above the ambient concentrations in a saline water en- 
vironment. Consequently, it is anticipated that the critical pathway 
for radiation exposure will be through human Sone ion of edible species 
harvested from the Bay waters in the immediate vicinity of the discharges 
from the plant. | 
In order to estimate the potential dose we by an individual 

from ingestion of seafood containing trace amounts of radionuclides, 
data on "reconcentration factors" -- i.e., the ratio of the concentration 
of a specific radionuclide in a given seafood to that in its ambient water, 
must be known with a reasonable degree of certainty. Such data, however, 
are not only limited but also there occur apparently some noticeable dis- 
crepancies in the values reported in the literature. consequently, a 
program is under way to obtain reliable data on "reconcentration factors" 
for tritium, iodine, chromium, cobalt and others. These values 
will be compared to published values, and will be used, together with the 
computational methods of the International Commission o Radiation Pro- 


tection, in our final calculations of estimates for annual whole tbody 


dose received by an individual to assure compliance within the specified 


Atomic Energy Commission limits. 


APPENDIX D 


POSSIBLE EFFECTS OF ACCIDENTAL RELEASES 


All credible accidents in the plant, including the maximun 
hypothetical accident, have been analyzed. The consequences of these 
accidents and the resulting off-site radiation doses are listed in the 
Calvert Cliffs Preliminary Safety Analysis Report. This report was 
filed with the AEC on January 25, 1968 (Docket Nos. 50-317 and 50-318) 
and subsequently amended by Amendments 1 through 10. All accidental 
doses are within the guidelines established by the AEC's regulation 


10 CFR 100. 


APPENDIX E 


PERMITS REQUIRSD FROM LOCAL, STATE, AND FEDERAL AGENCIES 


Local, State, and Federal agencies from which Licenses » permits 
or other approvals mst be obtained before construction and operation of 
the facility may begin are as follows: : 

8.1.0 CALVERT COUNTY REGULATORY AGENCIES 
1. County Commissioners of Calvert County Resoned from 
agricultural to commercial to permit the amnesic 
to be used for an electric generating plant. Case 
No. 66-510 dated June 1h, 1966. 
Department of Inspection and Permits issued building 
permit for construction of warehouse August 6, 1968. 


Department of Inspection and Permits issued building 


permit for construction of power plant February 17; 


1969. 

Calvert County Health Department: 

Sewage disposal system for construction facilities ap- 
proved February 1), 1969. Approval of sewage disposal 
system from power plant pending approval of final de- 


sign. 


E.2.0 STATH REGULATORY AGENCIES 


1. Department of Water Resources: 


ae 


Surface Water Appropriation Permit No. C-70-SAP-1 


dated July 15, 1970, authorized use of Chesapeake 
Bay water for cooling purposes. 

Waterway Construction Permit No. C-70-CI-12 dated 
July 15, 1970, authorizes dredging of intake and 
discharge channels and the construction of re- 
lated offshore structures. 

Certification from State of Maryland Department of 
Water Resources, dated 17 September 1970, on 
dredging operation and plant effluent to be dis- 
charged into the Chesapeake Bay from Calvert 
Cliffs Nuclear Power Plant, pursuant to provisions 
of Section 21 (b)(1) of Public Law 91-22) of the 
Water Quality Improvement Act of 1970. 

Ground Water Appropriation Permit No. CA-69-GAP- 
O1LO dated July 21, 1969, authorized Company to 
appropriate and use ground water of an average 

of 600,000 gallons per day and not to exceed a 
maximum of 865,000 gallons in any one day. 
Channel Improvement Permit No. C-69-CI-) dated 
January 16, 1967, authorized installation of 

3700 feet of rip-rap shore protection. 

Channel Improvement Permit No. C-69-CI-6 dated 
January 16, 1967, authorized construction of 


barge unloading dock and dredging of a channel 


2. 


from deep water into this dock for the purpose 
of unloading barges. 


State Roads Commission of Maryland: 


ae 


Permit No. A-C-3894-68 dated July 17, 1968 - per- 


mission to construct a commercial entrance road 


into the Calvert Cliffs Nuclear Power Plant. 


Department of Health: 


lo 


Authorization for disposal of construction 
building sewage dated February 17, 1969, porate 
No. 69-25-0162. Plan for disposal of sewage from 
power plant has been approved. Permit will be 
granted at a later date. 7 
Certification of vents from containment structures 
and auxiliary building has not yet been applied 
for. : 
Registration of installation of heating boiler and 
diesel generators for plant authorized by permit 
Nos. 0470,0001L and 047000018 dated april 21, 
1970. : 
Maryland Public Service Commission: ee 
ae On November 2, 1970, the Company filed Appli- 
cation for a Certificate of Public Convenience 
and Necessity for the construction of the power 
plant. The Application was filed shortly after 
the Maryland Court of Appeals ruled that a 
Certificate of Public Convenience and Necessity 


for the power plant was necessarye A public 


E-3 


hearing on this Application will begin on 
November 25, 1970, in Prince Frederick, Maryland. 
Application for a Certificate of Public Convenience 


and Necessity for the construction of two 500 kv 


transmission lines from Calvert Cliffs Nuclear 


Power Plant to Waugh Chapel Substation was filed 
on April 3, 1969. Following a lengthy hearing, 
the Commission granted the Certificate on 

April 17, 1970; which was modified on April 22, 
1970, by the addition of two conditions. The 
Commission reaffirmed its decision on August 12, 
1970, after a rehearing on a portion of the trans- 


mission line route. 


E2300 FEDERAL REGULATORY AGENCIES 


1. United States Atomic Energy Commission: 


ae 


Variance approved by AEC on January 10, 1969, 
granting permission for construction of oertatn 
work in the nuclear portion of the plant. | 
Provisional Construction Permit No. CPPR-63 - 

Unit No. 1 and CPPR-6) - Unit No. 2 issued by 

the United States Atomic Energy Commision on 
July 7, 1969, authorized construction of nuclear 
facilities of the Project. : 
Supporting data for operating license application 
for the Project will be submitted early in 1971 to 
the United States Atomic Energy Commission. 
Personnel required to operate the units described 
in the Project are in the process of being trained 
to obtain the necessary license from the Operating 
Licensing Branch of the United States Atomic Energy 


Commission. 


Department of the Army, Baltimore District - Corps of 


Engineers: 


Permission obtained for construction of barge un- 
loading dock granted January 22, 1969. : 
Permission obtained for dredging of channel in con- 
nection with installation of barge unloading dock 


granted January 22, 1969. 


Permission obtained for installation of offshore 


research platforms for marine ecology studies 
granted May 27, 1969 - Permit No. NABOP-P 
(Baltimore Gas & Electric Company) 119. 
Application has been made for dredging required 
for intake and discharge canals and the construc- 
tion of related offshore facilities. 

Installation of 3700 feet of rip-rap shore protec- 
tion granted January 22, 1969 - Permit No. NABOP-P 


(Baitimore Gas & Electric Company) 112. 


3. Department of Transportation - United States Coast Guards 


a. Aids to navigation for: 
1. Offshore research platforms authorized by approved 
form CG-2554 dated June 25, 1969. 
Barge unloading dock and shore protection authorized 
by approved form CG-255) dated March 26, 1969. 


Submerged pipe presently in work. 
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ABSTRACT 


A scale model of a section of the Chesapeake Bay, including the proposed 
Calvert Cliffs Power Plant, was constructed at ie Alden Research Laboratories, 
Holden, Massachusetts for the Baltimore Gas and Electric Company . 

The purpose of the model was to study the discharge of heated condenser water 
from the plant at the Calvert Cliffs site. 

Model adjustment and testing have produced model data that will allow a de- 
termination of temperature increase in the Chesapeake Bay due to plant operations 
considering a variety of intake and discharge configurations, condenser water flows, 


tidal and salinity conditions. 


The proposed plant configuration and plant operating conditions are presented 


and model data covering this combination are presented. 


INTRODUCTION 


A scale model of a 34-mile long portion of the Chesapeake Bay has been 
constructed at the Alden Research Laboratories for the Baltimore Gas and 
Electric Company. The model reproduces the Chesapeake Bay from below the 
influx of the Patuxent River (from Bluff Point on the west to Pill Hill Run on the 
east) to the north end section from Fishing Cove Creek to Tilghman's Island. 

The model scales are 1/1000 horizontally and 1/100 vertically thus produc- 
ing a model distortion of 1/10. The model is designed to reproduce automatically 
the tidal variations. The model scaling has been based on the Froude Law. The 


Froude Number is the ratio of gravitational forces to inertia forces and is ex- 


pressed avi 


vgD V 


where g = gravitational acceleration 


velocity 


D = depth of water 
The Froude Number must be the same for both model and prototype. The re- 
sulting scale ratios are tabulated below. 
Quantity Physical Relationship Conversion Ratio 
Length L Horizontal Distance 1:1000 
Depth H Vertical Distance 1:100 
Area A 
Volume Vol 
Velocity V 
Time T 


Q 


Complicating the hydraulic characteristics of the modeled section of the 
Chesapeake Bay is the tidal nature of the flow. Water surface elevations and 
tidal flows at the bay cross sections corresponding to the aoe limits vary cycli- 
cally with time. In order to properly represent these fluctuations all model flows 
are instrumented to vary with time. The prototype tide cycle (12.5 hrs.) is there- 
fore modeled in accordance with the time ratio given above, the model tide cycle 


having a period of 7.5 minutes. 


Density similarity between the model and the prototype, including the power 


plant intake and discharge, is developed by holding all model water temperatures 
equal to the corresponding prototype water temperatures. The density effects are 
properly represented as a result of the one-to-one temperature ratio. 

Since the model studies must provide a valid assessment of heat transfer phen- 
omena as well as mass transfer phenomena careful consideration must be made of all 
forms of heat transfer. Solar and wind effects are essentially eliminated by enclos- 
ing the entire model in a building. Evaporative effects are minimized and controlled 
by maintaining the model environment at a relative humidity in excess of 90%. Con- 
vective heat transfer at the water-air interface is minimized ey maintaining the 
model air temperature within about one degree fahrenheit of the base water tempera- 
ture. Model test data is therefore affected only by convective heat transfer from the 
heated plant discharge to the air. : 

The model, as described above, is specifically designed for heated water work 
and to provide data on the main bay and its performance. It is also desirable and 
necessary to study the detailed performance of the plant intake and discharge struc- 


ture. 


Therefore, a smaller model of undistorted scale (1/50) has been constructed 


adjacent to the main model to include the local area within a radius of 1000 feet 
from the plant'site. This uniform scale model allows the discharge jet flow patterns 
and related intake and discharge flows to be studied. Additional uniform scale 
models with scales of 1/100 and 1/250 were constructed to study in detail various 


project structures and related phenomena. 


CONSTRUCTION OF THE MODEL 


The Calvert Cliffs Model Building, measuring 204 feet by 90 feet was 


constructed on a site adjacent to an existing water supply atthe Alden Research 


Laboratories. (See Figures 1 and 2.) 

The main model building, consisting of a steel frame with plywood sheath- 
ing, has an attached addition measuring 16 feet by 48 feet. This additional space 
is utilized for instrumentation, a boiler and an office area. | 

The floor of the building is a 5" reinforced concrete slab poured on grade. 
The overhead clearance is 14 foal from finish floor to the bottom chord of the roof 
trusses. A section of the floor fas been recessed 4 feet below the level of the main 
floor in order to form a reservoir or sump for water storage. | 

Construction of the scale model of the section of Chesapeake Bay, which occu- 
pies approximately three-quarters of the building floor seat began with the erection 
of concrete walls forming the model outline. The eres wae formed, with the 
floor, a water-tight basin for construction of the three dimensional model topography . 

Topographical data taken from United States Coast end Geodetic Survey Maps 
was transferred to wooden templates in the carpenter shop. 7 The wooden templates 
were then placed in the model basin according to the peercincie grid system, (Fig. 
3). The elevation control for the templates is maintained with an engineer's level. 
A mixture of gravel and sand was compacted in the model basin to within 1 inch of 
the top edge of the wooden templates. A coating of concrete molded to the bottom 
topography and using the top edge of the templates as a Bice completed the model 


topography. (See Figure 4.) 
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Completed Model 


PY AVAILABLE 


Additional detail was incorporated in molding the underwater topography near 
the Calvert Cliffs Plant Site. In this area more detailed topographic data and 
closer template spacing were employed. (See Figures 5 and 6.) 

The model of the Chesapeake Bay includes four cross sections through which 
significant volumes of water pass into and out of the modeled area. These 4 sec- 
tions are: the downstream model limit on the main Chesapeake Bay, the upstream 
model limit on the main Chesapeake Bay; the Choptank River; the Patuxent River. 

The Patuxent River has been represented as a labyrinth. This labyrinth, con- 
structed in the same manner as the model bay topography, is essentially the effec- 
tive Patuxent River tidal volume and length, fitted into the available floor space. 
The shape and cross section of the labyrinth have been designed such that the tidal 
storage characteristics, including both volume and phase, of the Patuxent River are 
correctly reproduced. 

The flows into and out of the model at the downstream model limit, the upstream 
model limit and the Choptank River are handled by tide flow controls. At these 
three sections mechanisms have been designed to produce the required flow into 
or out of the model . 


This is accomplished by two independent mechanisms at each section, one 


mechanism regulating flow into the model and the other mechanism regulating the 


flow out of the model. (See Figures 7 and 8.) 
The mechanisms controlling the flow into the model consist of concrete weir 
boxes with calibrated sharp-edged, steel weirs. All three of the weir boxes are 


supplied by pipe lines from one standpipe operated under constant head. The 


Figure 
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Plant Structure Completed 
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Figure 7 Downstream Model Limit 


Figure 8 Downstream Tidal Controls 


standpipe is supplied by a 15-horsepower pump, drawing water from the sump. 

Motorized butterfly valves in the pipe lines leading to the weir boxes throttle 
the flow into the model. Each motorized valve opens or closes ona signal from a 
float-cam device monitoring the water surface in the respective weir box. The float 
of the float-cam device is the center of a feedback sec which measures the flow 
entering the model, compares this with the desired flow, ax signals any necessary 
valve adjustment . 

In each pipeline supplying the weir boxes an ecsropnerely sized orifice has 
been installed and connected to a water-air differential manometer. This equip- 
ment allows accurate measurement of flow entering the model at any time. 

The mechanisms which regulate the flows out of the model at the downstream 
model limit, the upstream model limit and the Choptank River are movable steel 
weirs actuated by float-cam devices. Each set of movable weirs will raise or 
lower as indicated by a signal from the respective eortcon device. The float 
drives the feedback loop which, in this case, measures the water surface eleva- 
tion, and signals any necessary weir movement to maintain the required water sur- 
face elevation. : | 

All flows leaving the model pass through concrete flumes back to the model 
reservoir. The reservoir is initially filled from the exterhal water supply. A 25- 
horsepower pump located at the external water supply = be utilized not only to 


fill the model reservoir but also to supply the weir boxes directly. This additional 


piping will allow model dye studies without a build-up of dye by wasting the water 


after leaving the model. 


In order to model water temperatures for both the Chesapeake Bay and the 


power plant discharge a 100-horsepower oil-fired boiler has been installed as a 
water heater. The boiler, with its associated piping, is capable of warming the 
model bay water and the power plant discharge water to any anticipated proto- 
type temperatures. 

For the purpose of recording bay temperatures, environmental temperatures 
and plant intake and discharge temperatures 144 copper-constanan thermocouples 
have been strategically located on the model. The thermocouples are connected 
to six, 24 channel multi-point potentiometric Esterline Angus recorders by poly- 
viny! chloride insulated, premium grade thermocouple wire. 

The thermocouple wires lead from the probes located on the model to the re- 
corders situated on an instrument bench in the office. From each probe the ther- 
mocouple'wire was brought vertically up to the supporting steel of the building. 
The wires were then led into the instrument area at this level. (See Figures 9, 10, 11.) 

Model air temperatures and relative humidities are measured with mercury dry 
bulb and wet bulb thermometers at various stations around the model. Additional, 
and portable, temperature measuring capability is provided by 23 thermistor probes 
anda Yellow Springs Instrument Company Thermistor-Thermometer . (See Figure 12.) 

Field data indicates that the water surface elevation in the model bay should 
vary a maximum of 0.02 feet during a normal tidal cycle. This small fluctuation 
is accurately recorded by a device consisting of a float attached to a cantilever 
beam. Deflection of the beam caused by float movement is transmitted from strain 
gages mounted on the beam to a single channel Sanborne recorder. The recorder 


output consists of a plot of water surface elevation versus time, (Figure 13.) 


Figure 9 Thermocouples Installed 


Figure 11 Temperature Recorders 


Figure 12 Thermistor - Thermometer 
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Figure 13. Tidal Elevation Recorder 


A second addition, 24 feet by 48 feet, was added to the main model building 
to house the uniform scale models. (See Figure 14.) Model construction is essenti- 
ally the same as that of the main model except that most of the model topography 
and structural shapes are removable to allow major changes of intake and discharge 
configurations to be made easi ly and quickly. (See Figures 15 and 16.) 

Water is supplied to the uniform scale model through a 12" line from the main 
model standpipe and can be supplied to either end of the model. A single orifice plate 
in this 12" line connected to an air-water manometer allows accurate flow measure- 
ment. No tidal controls were installed for the uniform scale model and operation 
was limited to steady state flows. 

Waste water from the uniform scale model is returnedto the main model sump 


through return flow channels and pipes similar to return flow from the main model it- 


self. Appropriate piping, valves and pumps are also installed to produce the proper 


intake and discharge flows and temperatures. 

Water temperature is recorded using 24 thermocouples connected to a 24 channel 
multi-point potentiometric Bristol recorder. Additional temperature recording instru- 
mentation is available as needed using the thermistor-thermometer . 

Figure 17 shows the completed 1/50 model in operation including instrumenta- 
tion. Figures 18 and 19 show the uniform scale model at scale ratios of 1/100 and 


1/250 respectively. 


Figure 14 1/50 Model Addition 


Figure 15 1/50 Model Intake Structure 
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Figure 16 1/50 Model Discharge Structure 
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Figure 19 1/250 Model 


FIELD DATA 


Adjustment of the model is dependent entirely on field data which allows the 
comparison of model and prototype behavior. Of particular importance is the vel- 
ocity determinations throughout the modeled area. Correctly modeled velocities 
assure a valid model of the flow patterns for the full range of tides. 

An additional consideration for proper model adjustment is the tidal range 
and water surface elevation change with time. 

Velocity data published by the United States Coast and Geodetic Survey in 
the 1968 Tidal Current Charts, Upper Chesapeake Bay were used as a guide for ini- 
tial model adjustment. 

In addition to the general average data available through U. S. Coast and 
Geodetic publications, field tests and data collection are necessary to provide 
local and detailed information. Shepard T. Powell Associates of Baltimore, Mary- 
land provided a substantial amount of information from the field. Additional infor- 
mation was made available from the Philadelphia Academy of Natural Sciences. 

Of prime interest to the Laboratories was field determination of velocities at 


critical sections of the Bay. These velocities were measured by releasing drogues 


in the field and determining drogue movement by aerial photogrammetry. Drogues 


were constructed to measure velocities at the water surface, at depths of 15 feet 
and at depths of 30 feet. Tests were made at several locations, including the model 


limits and the area near the plant site for both ebb and flood tides. 


MODEL ADJUSTMENT AND OPERATION 


Before data may be taken to determine the thermal effects of the heated power 


plant discharge considerable care must be taken to establish the proper environment- 


al conditions. 
The prototype tide cycle is one of the primary variables and constitutes a 


major portion of test program preparation. For a given prototype tide cycle consid- 


A: 
I 


erable adjustment may be necessary . All model inflows and outflows are compared 
with the design flows and the elevation versus time relationship at the plant site is 
checked. | 

When the performance of the. model tide cycle sraicates a good comparison 
with design flows and elevations a series of model drogue studies are conducted. 
Velocities found from the model drogue studies are then avai lable for direct com- 
parison with the respective field drogue studies. The model studies are accomplished 
by photographing, from overhead, the traces of candle floats released in the model. 
The candle floats are constructed to measure velocities at the water surface, at 
depths of 15 feet and at depths of 30 feet. | 

The camera lens remains open during the test interval to provide a time-lapse 
trace of the candle float movement. An interrupter in front of the camera lens pro- 
vides information to indicate direction of travel and a time interval from which vel- 
ocities may be calculated. | 

When the model is producing the correct tide cycle it is then necessary to es- 
tablish the proper environmental temperatures before thermal test data may be ob- 
tained. It is desirable to have the air temperature in the model building less than a 


few degrees fahrenheit different from the model water temperature. This adjustment 


is accomplished by heating the building air with portable oil heaters or by heating the 
model water with the 100-horsepower boiler, or both. 

After the model water temperature and the building air temperature have be- 
come steady and at the desired values, and before the model plant discharge is 
introduced, model water temperatures are measured to determine ambient or base 


conditions. All temperature recorders are started and temperatures are measured for 


two or three model tide cycles. The last recorded ambient tide cycle provides a basis 


for determining if the model has reached an equilibrium with its environment and is 
used as a base for determining water temperature increase caused by the plant warm 
water discharge. 

The ambient test cycle is followed by the introduction of the heated plant ef- 
fluent. During early tests (those with low test numbers) a flow of water, equal in mag- 
nitude to the plant discharge, was taken from the model through the plant intake 
structure and discarded to waste. During the test program a model circulating water 
loop with immersion electrical heaters was developed such that water could be drawn 
through the intake, heated as required, and discharged directly through the discharge 
structure. 

The model is allowed to operate for several tide cycles as the plant intake and 
discharge function. During this time the effects of the plant operation on the receiv- 
ing body of water reach equilibrium for any given phase of the tide cycle. Tempera- 
tures at key stations are monitored for stable conditions. The temperature recorders 


are started again and run for two or three tide cycles. The last recorded tide cycle is 


the final data for determining the effects of the heated effluent. 

During the last series of tests salinity was added to the discharge flow to simu- 
late anticipated field conditions. The plant condenser cooling flow was established 
with a 10F rise from intake to discharge. Saturated saline solution was added from a 
crock with a FMI pump to the plant piping loop to mix with the fresh water and provide 
the desired density. The density was measured with a hydrometer graduated in thou- 


sandths. The desired density difference was set by measuring the density of a sample 


of intake water and comparing this result with the density of a sample of heated dis- 


charge water. When the specific gravity of the discharge water was less than that of 


the intake water, a buoyant or positive jet resulted; when the specific gravities were 
the same a neutral jet resulted; and when the discharge was greater than the intake a 
negative jet resulted. A buoyant jet was the result of plant heating only. To produce 
neutral and negative conditions saline solution was added to the plant flow in the ap- 
propriate amounts. An analog-digital savers was installed ot the model site allow- 
ing direct conversion of data to a form easily handled by electronic data processing 

| 
techniques. In addition, programing was purchased by the Laboratory to make use of 
computer plotters to plot model data by machine, allowing ayes of greater amounts 
of data in a shorter period of time. : 

Operation and adjustment of the uniform scale model is considerably simpler than 
the larger bay model. A desired design tidal flow is set osing the air-water differential 
manometer and the appropriate valve for flood or ebb flow. Flow ranges may vary from 
zero, for slack conditions, to maximum predicted flood or ebb. Staff gages are installed 


in the model and water surface elevation is controlled using movable gates at either end 


of the model. 


Velocities in the uniform scale model may then be checked using miniature 


velocity meters (stream gage meters) or model floats. By using model floats, flow 


patterns can be obtained as well as velocity magnitudes. 

Following the velocity determinations the temperature recorder is started and 
temperatures measured for the determination of ambient conditions. Visual monitor- 
ing of the recorder chart indicates when steady state conditions have been attained. 

The plant intake and discharge flows are then introduced and the temperature 
rise across the plant set. Velocities may be checked, if desired, to determine plant 
operation effects and, once again, attained temperatures are recorded as before to 
determine plant operation thermal effects. Temperatures at a given depth may be ob- 
tained by adjusting the movable thermocouple probes and repeating the temperature 
measurements. As with the larger main model environmental air temperature and 
humidity is closely controled and monitored during model operation. The plant in- 
take temperature is monitored frequently during the test and the plant discharge tem- 
perature adjusted accordingly thus allowing any recirculation effects to be included 
as part of the test and test data. 

The scale of the 1/50 model was changed to a scale of 1/100, by relocating 
the plant intake with respect to the plant discharge and changing flow magnitudes and 
water surface elevations. Similarly, the 1/100 scale model was converted to a scale 
of 1/250. 

Results of early tests, in part, determine the conditions for further testing. 
Therefore later testing, to an increasing degree, reflects the background information 
and experience previously obtained and evaluated. In addition, certain guidelines 
and directives were received during the test program which helped to provide direc- 


tion to the program. 


BACK GROUND 


Modeling 

To study a particular hydraulic condition with a physical model requires that the 
model conform to the laws of hydraulic similitude. If turbulent flow will exist under 
prototype conditions, turbulent flow must also exist in the model . In addition, it is 
generally true that gravity and inertia forces predominate and gover the character- 
istics of open channel flow. | 

To meet the first condition of hydraulic similitude the vale of Reynolds number 
(a measure of the amount of turbulence) must at least exceed 500. Reynolds number, 


| 
Np, ts expressed as: 


_ VR 
Vv 


NR 
where: V = velocity in feet per second | 

R = hydraulic radius in feet 

‘f = kinematic viscosity in square feet per second 


In the case of a tidal flow, the Reynolds number will vary with tidal flow from 


zero at slack tides to maximum during flood and ebb tides. The model Reynolds num- 


ber must exceed 500 during that portion of the tide cycle when prototype flow is tur- 


bulent. 

The second condition of hydraulic similitude requires that the ratio of inertia 
forces to gravity forces be the same for model and prototype. : 

The Froude Number as generally applied to “free surface" modeling is the square 


root of this ratio. The Froude Number Ne is expressed as: 


Vv 
Ne = — 
F ‘sD 
V = velocity in feet per second 
g = gravitational acceleration in feet per second? 
D = depth of water in feet or head = H 
For sufficiently high Reynolds number, model similitude for free surface flow re- 


quires that Froude numbers of model and prototype be equal. This requirement in com- 


bination with the chosen length ratios and depth determines the various parameter ratios. 


The length ratio is a prototype length, Ly, divided by the corresponding model length, 


Ly. The depth ratio may be determined in the same manner and the various physical 
relationships can be calculated. 

It should be noted that the modeling of density or specific weight in accordance 
with Froude Number equality requires that the ratio between model specific weight and 
prototype specific weight be unity. When specific weight differences are caused by 
temperature differences, this requirement will be fulfilled by modeling temperature on 


a one-to-one basis as well. 


Surface Heat Rejection 


Surface heat rejection values may be obtained from the plan isotherm plots using 


the equation: 


AH = KAAT 


AH is the surface heat rejection in Btu/hr. 
K is the model coefficient of heat transfer 
A is the water surface area 


AT is the temperature difference in °F 


A value of K equal to 2.2 Btu/sq.ft./°F/hour was Sslectea based upon. the re- 
sults of experiments conducted under similar conditions of model surface heat rejection 
as prevail at the Calvert Cliffs model. As the data is primari ly for comparative purposes 
the selection of a K value was considered somewhat academic. 

Three different AT's may be used to calculate a Eeeeo vate AH: 

ATy - Elevated Surface Water Temperature minus Base River Temperature 
AT2 - Elevated Surface Temperature minus Air Dry-Bulb Temperature 


AT3 - Elevated Surface Water Temperature minus Air Wet-Bulb Tempera- 
ture 


Unless otherwise stated, surface heat rejection values stated in this report are 
based on the first case above. 
Technique Limitations 


In reviewing the data from the Calvert Cliffs model there are a number of aspects 


that should be pointed out. In operating the model the air temperature and the base 
| 


water temperature, as well as the wet bulb temperature, are maintained at nearly the 
same value and are held nearly constant for the testing period. With the model com- 
pletely enclosed there is no wind over the model and the solar radiation is eliminated. 
This combination of ambient conditions minimizes the heat transfer aspects of the model 
and allows flow patterns or hydrodynamic aspects of the model to be evaluated with a 
minimum of other effects. 

The distortion of the model is necessary in order to develop a reasonable size and 
to provide a depth of water in the. model necessary to attain the desired Reynolds number. 


Since the jet release is designed to be submerged an adjustment is necessary in the 


distorted model in order that the buoyant jet reach the surface at the correct position 


off-shore. The amount of this adjustment was evaluated in the undistorted model and 
then transferred to the large model. 

In evaluating the areas indicated as being subjected to relatively low temperatures 
++ must be understood that the limitations of available instrumentation and model opera- 
tion are such that small differences in temperature (0.5F) should be interpreted as trends 
rather than absolute values with a high degree of precision. This type of evaluation 
would make the 0.5 F isotherms valuable in terms of studying the data and leaves the 
absolute values in proper perspective. The model operation aspect involves the selec- 
tion of a base temperature to be used in computing each temperature difference. In such 
a large model the base temperature must have some variations and, if this is existing, the 


differential temperatures as determined must reflect these differences. 


Salinity 

In a model which reproduces only a section of the estuary it is not reasonable to 
reproduce the salinity distribution with depth which occurs in the prototype. In the up- 
per layers of the estuary the water is quite well mixed and the temperature patterns de- 
veloped in the model should be representative of those that will occur in the prototype. 
In order to observe the resultant jet produced by withdrawal of water several parts per 
thousand more saline than the receiving water the discharge can be modified with salt 
to produce a jet that is neutrally buoyant or negatively buoyant. These aspects were 
studied in the model and reported. 

In using the heavy jet it must be borne in mind that the model jet will basically 
sink to the bottom (uniform density model) while in the prototype the jet will only sink 


to some level above the salinity level from which it is drawn. 


In the prototype the salinity will vary with time and consequently the jet buoyancy 


will be variable. Available field data indicates that the most common field condition 
will be such that a neutrally buoyant jet will result. Negatively buoyant jets were 
studied in the range of specific gravity differences from 0.002 to 0.008 covering nearly 


the entire range of measured field conditions. 


MODEL PROGRAM 


The model’ studies of the Calvert Cliffs Plant at Alden Research Laboratories were 
authorized in October 1967 and construction was begun almost immediately . The con- 
struction of model and building continued until the summer of 1968 with the first opera— 
tion of the model was accomplished in late May 1968. 

A program of model adjustment and parallel work on developing field data was 
being carried out through the Spring and Summer of 1968. Some of the early tests, 
although designated as tests were primarily used to check and aid in model adjustment. 
Throughout the testing program new information and techniques were incorporated as 
they became available to improve the data taking and operating capability . 

A summary of the testing program set up in chronological order and grouping the 
tests in subdivisions as a means of aiding comparisons is given below. The data in each 
test description is given in prototype units. Detailed data on all tests has been gener- 
ated and is available for further reference in the progress reports on the model study. 
In many cases the Intake and Discharge is indicated by "Scheme" numbers. This refers 
to design drawings prepared by Bechtel Associates of Gaithersburg, Maryland, which 
are appendicised to this report. The model configuration duplicated in all substantial 


respects the Bechtel designs. In addition one Group of tests was performed with a dis- 


charge structure proposed by Alden Research Laboratories. A line drawing of this 


design also appears in the appendix. 


GROUP | PRELIMINARY TESTS 001 - 003 July and August, 1968 
Intake -50 Channel, No. C. W. 
Discharge Nozzle at Shoreline = 3 fps 
Flow Q = 4700 at 12F 


GROUP II TESTS 004 - 006 September, 1968 
Intake No C. W. and -30' C. W., -50' channel | 
Discharge Slot at Shoreline, 20' wide x 26' deep 
Flow Q = 4700 at 12, 4700 at 13, 5400 at 10 


GROUP III TESTS 007 - 011 October and November, 1968 
Intake -50 Channel, C. W. at -30' and -16' 
Scheme V 
Discharge Scheme IV 
Flow Q = 5400 at 12F 


GROUP IV TESTS 012 - 015 November 1968 
Intake Scheme V 
Discharge Scheme IIIB. - 

Flow Q = 5400 at 14, 5400 at 12, 9700 at 15 


GROUP V_ 1/50 TESTS December 1968 


GROUP VI TESTS 016 - 017 February, 1969 
Intake Scheme V 
Discharge Scheme IV and IIIB 
Flow Q@ = 5400 at 10 


GROUP VIITESTS 018 - 020 March, 1969 
Intake Scheme V; -50' Channel W/-16'C. W. 
Discharge Nozzle (free surface) 10 fps at LWL 
Flow Q = 5400 at 10F 


GROUP VIII TEST 021 - 023 March, 1969 
Intake Same 
Discharge 900! weir at Elev. -2' = 1.5 -3 fps 
Flow Same 


GROUP IX TESTS 024 - 026 March, 1969 
Discharge Scheme IV 


GROUP X_ TESTS 027 - 028 April, 1969 
Discharge Scheme IIIB with nozzle 


GROUP XI_1/100 TESTS March, April, 1969 


pr a EE 


GROUP XII DETAILED DATA OF PREVIOUS TESTS April, May, 1969 


GROUP XIII September, 1969 
Detail Data with Salinity 
Intake X 
Discharge ARL at 250, 450, 650, 850 


GROUP XIV FINAL TESTS 


GROUP XV __ FINAL DETAIL TESTS 


MODEL RESULTS 


The summary of results indicated below have been aD to show in tabular form 
some details of the test conditions and test results. It should be pointed out that Test 
039 covers a test condition which reflects the combination of plont configuration and 
plant operation that has been developed from all the test and nals work. The de- 


tailed data for Test 039 is included in the appendix to allow complete study . 


CALVERT CLIFFS TESTING PROGRAM 


GROUP I - PRELIMINARY - 1/16 to 8/1/68 | 
Intake -50 Channel, No Curtain Wall, -30" Sill 
Discharge Nozzle at Shoreline, -30' Sill, = 3t fps 
Flow = 4700 cfs at 12F, 12.67 x 10? Btu/nr. 
Rel. Hum. = 95 - 99% : 
A Air 


Temp. Bay Vel. Surface Heat Rejection | Max. Temp. 
Flood Ebb Range Max. Min. 


| 5F at LWS 
8 2.5 1.1 17-52% Ebb Flood \ AF all others 
002 10 1.5 1.4 13-38% Flood Ebb | 2F all 


003 4 1.4 1.5 9-13% HWS LWS | 4F all 


GROUP II - 8/27 to 10/1/68 


Intake -50' Channel, -30' Sill, No Curtain Wall and -30' Curtain 
Wall 


Discharge Slot oe SEE 20' wide from Elev. 0 (LWL) to -26', 
= 520 ft-2 


Conditions 


Cur- Heat 
"Test Tain Q v AT Input Bay AAir Rel. 
Wall cfs __ ft/s F btu/fhr. Flood Ebb Temp. Temp. Hum. 
F 


—<——_/ — 


None 4700 9.0 12 12.67 1.4. 1.5 
-30' 4700 9.0 13 13.73 1.0 1.1 


-30' 5400 10.4 10 12.13 1.0 1.1 


Heat Surface Heat Rejection 
Input Range Max. Min. Max. Temp. 


btu/hr % 
See 6 F at Slacks 
004 12.67 54-66 Flood LWS 5F at Flood and Ebb 


005 13.73 21-40 Flood HWS. 3F all 


006 12.13 56-72 Fi 1.5F LWS and Flood 
aE 2F HWS and Ebb 


GROUP III - 10/29 - 11/14/69 
Intake -30' C.W., -30' Sill to same, -16' C.W. to Scheme V 


Discharge = Scheme IV 


Plant Flow Q = 5400, AT = 12°F, Heat Input = 14.56 x 10? btu/hr 


Bay Velocities = Flood = 1.0 ft/s, Ebb = 1.1 ft/s 


35 


Test Bay AAir Rel. Surface Heat Rejection 
No. Temp Temp. Hum. Range Max Min. Max. Temp. Intake 
F F 


1F at LWS 
72 2 others -30' C.W. 


1.5F at HWS 


59 1 other -16' C.W. 


2F at LW 

70 SEN? ecewe 
1.5F. HWS 
and Ebb 


1.5F at LWS 
9-14 Ebb 1Fallothers  2cheme V 


1¢ at Flood 
20-77 LWS HWS 1.5Fall ethers <"°™ © 


” 


GROUP IV - 11/15 - 11/27/68 
Intake Scheme V 
Discharge Scheme III B 
Bay Velocities 0.95- 1.0 ft/s Flood; 1.05 - 1.1 ft/s Ebb 
Rel. Humidity 90 - 92% 
Heat 


Q Vv AT Input Bay AAir Surf. Heat Rej. Max. Temp. 
cfs ft/s F _btu/hr. Temp Temp. Range "Max. Min. 


| 5 at LWS, Ebb 
5400 8.9 14 16.98 69 +1 14-17 Flood LWS at Flood, HWS 


F 5 at ebb 
5400 8.9 16.98 58 0 10-16 ond Ebb 4 all others 


LWS 4 at LWS 
5400 8.9 14.56 78 -6 13-17 HWS gndEbb 5 at all others 


3 at LWS 
70 0 13-19 HWS LWS 4 at Flood, HWS 
6 at Ebb 


GROUP V_ UNIFORM SCALE MODEL TESTS AT 1/50 - 12/30/68 to 1/15/69 


Intake Scheme VI 
Discharge Scheme IIIB 
Jet Velocities and Heat for: 


Slack, Ebb, Max. Ebb, Flood, Max. Flood 


GROUP VI 3/10/69 
Intake Scheme V 


Plant Flow Q = 5400 cfs, AT = 10F, Heat Input = 12.13 btu/hr 
Bay Velocities 2.7 Flood and Ebb 


Environment: 
Bay Temp. = 71F, AAir Temp. =+1F, Rel. Hum. = 85% 


Test No. Discharge Surface Heat Rejection Max. Temp. 
Range Max. Min. 
% 


Scheme 1V. 12-17. BMS: ws 2F 


3F at LWS, Flood 


Scheme II] B 6-11 LWS_ Flood 2.F at HWS 
2.5F at Ebb 


GROUP VII 3/12/69 - 3/14/69 
Intake Scheme V to -50' Channel, -30' Sill, - 16' C.W. to same 


Discharge 10 fps nozzle (Free surface) v = 10 fps at LWL 
= 9.1 fps at HWL 


Plant Flow Q = 5400 cfs, AT = 10F, Heat Input = 12.13 btu/hr. 


Environment Rel. Hum. = 85 - 87% 


Bay Vel's Bay AAir Surface Heat Rejection 
Flood Ebb Temp Temp Range Max. = Min. Max. Temp. 
[TST F % a ee 


2F at Ebb and LWS 
70 9-14 LWS = Ebb 3 at Flood and HWS 


ei Teo HWS, 1.5F at Ebb and LWS 
“11 Flood | Feby  3F at Flood and HWS 


2F at LWS 


33-53 HWS | LWS —3F at all others 


GROUP VIII 3/26-27/69 
Intake Scheme V to -50 Channel, - 30! C.W., -26' Sill to same 
Discharge 900' weir at -2' v = 1.5 to 3 e 
Plant Flow Q = 5400 cfs, AT = 10F, Heat Input - 12.13 x 10” btu/hr. 
Bay Velocities : 
Flood = 2.0 ft/s, Ebb = 2.6 ft/s 


Test Bay AdAir Rel. Surface Heat Rejection Max. Temp 
No. Temp Temp. Hum, R Max. — Min. 


F F 


6F at Flood and HWS 
4F at Ebb and LWS 


1.5F at Flood 
AF at HWS and Ebb 
3F at LWS 
2F at Ebb 
3F at LWS and HWS 
4F at Flood 
GROUP IX  3/28-29/69 
Intake Scheme V to -50 Channel, -30' C.W., -26' Sill to Same 


Discharge Scheme VI 


Plant Flow  @ = 5400 cfs AT = 10F, Heat Input = 12.13 x 107 btu/hr. 


Bay Velocities: 
Flood = 2.0, Ebb = 2.6 


Test Bay AAjir Rel Surface Heat Rejection Max, Temp. 
No. Temp Temp Hum Range Max. Min. 
F F % 

024 67 +2 98 9-19 Ebb HWS 1.5F at LWS, 2F at Flood 
and HWS 
3 F at Ebb 

1.5F at Slacks, 2F at Flood ,» 

and Ebb 


1.5F at Ebb and LWS, 2Fat ~ 
Flood and HWS . 


GROUP X 4/22/69 
Intake -50 Channel, -30' C. W., -26' Sill 
Discharge Scheme II! B with Nozzle, v =9.1 - 10.0 ft/sec. ° 


Plant Flow Q = 5400 cfs, AT = 10F, Heat Input = 12.13 x 10° btu/hr. 


Bay Velocities 
Flood = 1.9 ft/sec., Ebb = 1.8 ft/sec 


Environment Bay Temperature = 75F 
AAir Rel. Surface Heat Rejection 
Temp. Hum Range Max. Min. Maximum Temperature 


% 


-2 91 22-30 Ebb LWS  2F at Ebb, 3F at Slacks, 4F at Flood 


89 9-14 Flood HWS 3Fat LWS, 5F at Flood, 4F at HWS 
and Ebb 


GROUP XI UNIFORM SCALE MODEL TESTS AT 1/100, March and April, 1969 
Intake Scheme VI 
Discharge Scheme IIIB 


Jet Velocities and Heat for Slack, Ebb, Max. Ebb, Flood, Max. Flood 


GROUP XII April, May, 1969 
Detailed Data of previous tests 


007, 016, 018, 019, 021, 022, 024, 025, 027, 028 


GROUP XIII September, 1969 
Detailed Data with Salinity 


Intake Scheme X 


‘Discharge ARL Proposed ot X' from shore, v = 10 ft/s 


Bay Velocities 
Flood = 1.2 ft/s, Ebb = 1.4 ft/s 


Buoyancy A Sp. Gr. 
+ +0.002 
+ 0.002 
* 0.002 
+ 0.002 
2 0.007 
: 0.002 
ee 
: 0.007 


= 0.004 - 0.005 


GROUP XIV October, 1969 
Intake Scheme X 


Discharge Scheme V 


Plant Flow Q = 5400 cfs, AT = 10 F, Heat Input = 12.13 x 10? btu/hr. 


Bay Velocities 
Flood = 1.8 ft/s, Ebb = 2.5 ft/s 


Environment Bay Temperature = 69 - 71F, A Air Temperature = 0 to +2F 
Rel. Hum. = 92 - 98% 

Surface Heat Rejection 

Range Max. Min. Maximum Temperature 

% 
5-11 Ebb Flood 1.5 Fat LWS, 3F all others 
4-8 HWS  LWS,Flood 4F all 
HWS LWS 3F at LWS, 5F all others 


LWS Flood 1.5F at LWS, 3F at Flood 
and Ebb, 4F at HWS 


LWS Flood 3F all 
Note: 039 = 040 = 042 


GROUP XV October, 1969 


Detailed Tests of 038, 039 and 041 


APPENDIX 
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IN THE 
UNITED STATES COURT OF APPEALS 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 24,839 


CALVERT CLIFFS' COORDINATING COMMITTEE, INC. 
NATIONAL WILDLIFE FEDERATION, AND 
THE SIERRA CLUB, 
Petitioners, 


Vv. 


UNITED STATES ATOMIC ENERGY COMMISSION, AND 
THE UNITED STATES OF AMERICA, 


Respondents, 


BALTIMORE GAS AND ELECTRIC COMPANY, 


Intervenor. 


BRIEF FOR INTERVENOR 


James A. Biddison, Jr. George F. Trowbridge 
General Counsel Jay E. Silberg 
Baltimore Gas and Electric Co. Shaw, Pittman, Potts, 
Gas and Electric Building Trowbridge & Madden 
Baltimore, Maryland 21203 910 17th Street, N.W. 
Washington, D.C. 20006 


United States Court of Is Counsel for Intervenor, 


for the District of Columble Baltimore Gas and 


Electric Company 
FLED «MAR 2.0911 


Meth entons 


IN THE 
UNITED STATES COURT OF APPEALS 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 24,839 


CALVERT CLIFFS' COORDINATING COMMITTEE, INC. 
NATIONAL WILDLIFE FEDERATION, AND 
THE SIERRA CLUB, 
Petitioners, 


Vv. 


UNITED STATES ATOMIC ENERGY COMMISSION, AND 
THE UNITED STATES OF AMERICA, 


Respondents, 


BALTIMORE GAS AND ELECTRIC COMPANY, 


Intervenor. 


————————— $e 
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ES 


James A. Biddison, Jr. George F. Trowbridge 
General Counsel Jay E. Silberg 
Baltimore Gas and Electric Co. Shaw, Pittman, Potts, 
Gas and Electric Building Trowbridge & Madden 
Baltimore, Maryland 21203 910 17th Street, N.W. 
Washington, D.C. 20006 


Counsel for Intervenor, 
Baltimore Gas and 
Electric Company 
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COUNTERSTATEMENT OF THE ISSUES 
PRESENTED FOR REVIEW 


Does the National Environmental Policy Act of 1969 


require the Atomic Energy Commission, as a matter 


of law, to issue an order to show cause why the 
construction permits for the Calvert Cliffs Nuclear 


Power Plant should not be suspended. 


Did the Atomic Energy Commission, as a matter of 
administrative discretion, act reasonably in not 
granting Petitioners' request for an order to show 
cause why the construction permits for the Calvert 
Cliffs Nuclear Power Plant should not be suspended 


pending investigation of environmental matters. 


COUNTERSTATEMENT OF THE CASE 


I. The Nature of the Case, 
Course of Proceedings, 
and its Disposition. 

On June 29, 1970, the Calvert Cliffs' Coordinating Com- 
mittee, Inc., Natural Wildlife Federation, and the Sierra Club 
(hereafter Petitioners) filed a Petition with the U. S. Atomic 
Energy Commission (hereafter AEC). J.A. II, 31.2/ petitioners 
requested that the AEC undertake three actions with respect to 


the Calvert Cliffs Nuclear Power Plant (hereafter the plant or 


Calvert Cliffs Plant) being constructed by Intervenor Baltimore 


Gas and Electric Company (hereafter BG&E): 
"1. This petition requests that the Commission: 


"(a) immediately order Baltimore Gas 
and Electric Company (hereinafter 
BG&E) to prepare and submit with 
respect to the Calvert Cliffs 
Nuclear Power Plant, the environ- 
mental statement required by the 
National Environmental Policy Act 
(hereinafter NEPA) and by the reg- 


ulations of the Commission; | 


EE 


Y/ sgoint Appendix Volume I is referred to herein as J.A. I. 
Joint Appendix Volume II is referred to herein as J.A. II. 


immediately begin the environ- 
mental studies required by NEPA 
with respect to the proposed 
plant to determine if, in light 
of these environmental studies, 
modifications in the location, 
design, method of construction 

or operation, or any other aspect 


of the proposed plant are required; 


issue to BG&E pursuant to 10 CFR, 
Part 2, § 2.202 an order to show 
cause why the construction permit 
issued on July 2[sic], 1969 should 
not be suspended pending investi- 
gation of these environmental 


factors." J.A. II, 32. 


In addition, Petitioners also requested that AEC carry out a 


general rule making proceeding to: 


"promulgate rules and regulations for 
applying NEPA to all nuclear power 

' plants for which construction permits 
(or provisional construction permits) 
have been issued and which have not 
as yet received operating licenses." 


J.A. II, 32. 


The AEC's reply to the Petition, "Notice of Filing of 
Petition for Rule Making and Denial of Petition for Rule Making 
in Light of Pending Rule Making Proceeding" (J.A. II, 173), 
dealt separately with the two aspects of the Petition. With 
regard to the general rule making request, AEC noted that it 
was presently conducting a rule making proceeding concerning 
its implementation of the National Environmental Policy Act of 
19692/ (hereafter NEPA) and that, rather than conduct a further, 


separate rule making proceeding, 


"The Commission will consider carefully, 
and address itself to, the matters raised 
by the petition for rule making in the 
current rule making proceeding to amend 


Appendix D of Part 50." J.A. II, 176. 


Petitioners' specific requests relating to the Calvert Cliffs 
Nuclear Power Plant were referred with the following instruc- 


tions to the AEC's Director of Regulation. 


"It is expected that the Director of Regu- 


lation will take action on these requests 


following the completion of the rule making 


This rule making proceeding culminated with the publication 
on December 4, 1970, of a revised version of Appendix D to 
10 CFR, Part 50. J.A. I, 5. On December 7, 1970, Peti- 
tioners filed in this Court a Petition for Review of that 
rule making proceeding. Calvert Cliffs' Coordinating Com- 
mittee, Inc. et al. v. United States Atomic Energy Commis- 
sion, et al., No. 24,871. 


proceeding which is presently underway, 
the outcome of which will determine the 


action to be taken." J.A. II, 177. 


On November 12, 1970, Petitioners filed with the AEC a 
Supplemental Memorandum in support of the June 29, 1970, 


Petition. J.A. II, 75. This Memorandum dealt only with the 


three requests directed specifically at the Calvert Cliffs 


Plant. Petitioners requested that AEC act within ten days on 


these requests. 


Petitioners commenced this action on November 25, 1970, 
treating AEC's failure to act on its requests as AEC "orders" 
denying the petition. The Petition for Review to this Court 


challenged three "orders", 


1. “the order of the Atomic Energy Com- 
mission refusing to issue an order to 
the Baltimore Gas and Electric Company 
to show cause why the construction 
permit for the Calvert Cliffs Nuclear 
Power Plant should not be suspended 
pending a complete study of the envi- 


ronmental impact of the plant", 


"the order of the Atomic Energy Com- 
mission in refusing to require Balti- 


more Gas and Electric Company to submit 


as soon as possible an environmental 
statement with respect to the Calvert 
Cliffs plant as required by the rules 
and regulations of the Atomic Energy 


Commission", and 


"the order of the Atomic Energy Com- 
mission in refusing to immediately. 
begin preparation of a detailed envi- 
ronmental statement with respect to 
to the Calvert Cliffs plant as re- 
quired by the National environmental 


Policy Act of 1969." 


Petition for Review, pp. 1-2. These three requests clearly 
follow requests (a), (b) and (c) in the June 29, 1970, Petition 


to the AEC, set forth above. 


At the time Petitioners filed this action, their second 
and third requests to this Court had already become moot. On 
November 17, 1970, BG&E on its own initiative submitted to the 
AEC its Environmental Report on the Calvert cliffs Plant (here- 
after BG&E's Environmental Report). 3/ 6 Cert. Rec. 2838- -3064.4/ 
On November 25, 1970, AEC, in its response to Petitioners’ 


a 


3/ A copy of BG&E's Environmental Report is attached to this 
Brief as Addendum II. 


4/ citations to documents in the Certified Record are by volume 
number, Cert. Rec., page number. 


Supplemental Memorandum, informed Petitioners of BG&E's Envi- 
ronmental Report and also notified them of AEC's plans with 


respect to the report: 


"you will be interested to know that 
we received on November 18, 1970, an 
environmental report on the Calvert Cliffs 
Nuclear Power Plant prepared by Baltimore 
Gas and Electric Company. We are presently 
reviewing the report and plan to forward 
it to the cognizant agencies for their 
review and comment. We are sending you a 


copy under separate cover." J.A. II, 179. 


Thus, the only request of Petitioners to the AEC and to this 
Court which had not been rendered moot is the matter of the 


order to show cause. 


In their Brief, Petitioners seek to inject other issues 
into this proceeding, namely whether AEC has acted arbitrarily 


and capriciously by 


"2. Refusing to consider any modification 
of the construction permit for the 


Calvert Cliffs Nuclear Power Plant re- 


gardless of the results of the study 


' by the Atomic Energy Commission of the 


| environmental impact of the plant; 


Refusing to modify the construction 
permit for the Calvert Cliffs Nuclear 
Power Plant to require that recta 
logical advances in plant design and 
and equipment be backfitted on the 
plant where such backfitting will 
substantially improve environmental 


protection." (Petitioners' Brief, p. 1). 


As set forth above, these issues were not raised before the AEC 


nor were they included in the Petition to this Court, and these 


5/ 


issues are therefore not properly presented in this case.— 


II. Statement of Facts. 


A. National Environmental Policy Act. 


On January 1, 1970, the President signed into law the 


National Environmental Policy Act of 1969, 42 U.S.C. § 4321 
et seq.£/ On April 2, 1970, AEC became the first agency to 
publish regulations implementing NEPA. Appendix D to 10 CFR, 


Part 50 (hereafter Appendix D), 35 Fed. Reg. 5464. A proposed 


Similar issues were raised by Petitioners in their peti- 
tion for review of AEC's general rule making proceeding 
and may be properly before this Court in Case No. 24,871. 


The text of NEPA is set out in Addendum I attached to 
this Brief, p. Al. 


revised version of Appendix D was published for public comment 
on June 3, 1970. J.A. II, 169. This proposed revision was 


largely in response to the enactment on April 3, 1970, of the 


Water Quality Improvement Act of 1970, which added section 21(b) 


to the Federal Water Pollution Control Act, 33 U.S.C. § 1171, 
and the publication on May 12, 1970, by the Council on Envi- 
ronmental Quality of Interim Guidelines to Federal agencies 

for the preparation of the detailed environmental statements 


required by NEPA. 35 Fed. Reg. 7390. 


After consideration of comments received by AEC, includ- 
ing comments from Petitioners, and presumably after consulta- 
tion with the Council on Environmental Quality as anticipated 
by Section 3 of Executive Order 11514, AEC on December 4, 1970, 
published a revision to Appendix D, to be effective thirty days 


after publication. J.A. I, 5. 


B. Calvert Cliffs Plant. 


The material filed by Petitioners in support of their 
Petition to the AEC is concerned solely with the possible en- 
vironmental effects associated with the intake and discharge 
of cooling water and the discharge of radioactive effluents. 
This Statement of Facts is therefore concerned only with these 


matters. 


B.1. Review by the AEC. 


On January 25, 1968, BG&E filed with AEC an application 
for a permit to construct Units 1 and 2 of the Calvert Cliffs 
Plant. 1 Cert. Rec. 7. BG&E's multi-volume preliminary Safety 
Analysis Report, 1 Cert. Rec. 72-468, 2 Cert. Rec. 469-1019, 
was filed with the application and described in detail the plant 
including facilities for limiting and controlling radioactive 
discharges. A thorough review of radiological health and safety 
matters, including radiological environmental effects, was con- 
ducted by the AEC regulatory staff, see 1-5 Cert. Rec. 5-1477, 
1486-1588, and by the Advisory Committee on Reactor Safeguaras._/ 
4 Cert. Rec. 1553. Asa part of this review, AEC sought and ob- 
tained the advice and comments of other Federal agencies with 
expertise in relevant areas, including radiological environmental 
effects. See Letter from Fish and Wildlife Services Department 
of the Interior, to AEC, dated July 26, 1968, App. G to Safety 
Evaluation by the Division of Reactor Licensing, 4 Cert. Rec. 
1486. Based upon its studies and the information which had been 
submitted to it, the AEC regulatory staff concluded that the 
discharges of small quantities of radioactive effluent would be 


within the limits established by the AEC's regulations, 10 CFR, 


Part 20, and noted that specific radionuclide limits would be 


7/ 


The Advisory Committee on Reactor Safeguards is an inde- 
pendent body created by Section 29 of the Atomic Energy 
Act of 1954, 42 U.S.C. § 2039, and required to review 
each application for a construction permit, Section 182(b) 
of the Atomic Energy Act of 1954, 42 U.S.C. § 2232(b). 


established at the operating license stage. Safety Evaluation 


by the Division of Reactor Licensing, p. 28, 4 Cert. Rec. 1486. 


Pursuant to the Atomic Energy Act of 1954 and AEC's reg- 
ulations, a public hearing on the application for a construc- 
tion permit was held before an Atomic Safety and Licensing 
Board in Prince Frederick, Maryland, on May 12 and 13, 1969. 

5 Cert. Rec. 1861-2429, 6 Cert. Rec. 2430-2592. The principal 


intervenor at the hearing was the Chesapeake Environmental Pro- 


tection Association, ven el! and the principal contested issue 


involved the discharge of radioactive material, more particu- 
larly the liquid waste discharge containing tritium. The Asso- 
ciation contended that there was insufficient knowledge of the 
effects of these discharges into Chesapeake Bay to be able to 
rely upon the AEC regulations establishing the limits for radio- 
active discharges, 10 CFR, Part 20. The Association did not 
question that the plant would operate within AEC's regulations. 
Both the Association and BG&E introduced substantial expert 


testimony. 


After considering all the evidence, the Board found that 
the plant would comply with AEC's regulations and that there 


was no evidence introduced such as to draw into question the 


8/ 


The Chesapeake Environmental Protection Association, Inc. 
is one of the members of the Calvert Cliffs' Coordinating 
Committee, Inc., one of the Petitioners herein. The Asso- 
ciation also intervened in State agency proceedings as 
described below. 


validity of the regulations themselves. Initial Decision is- 
sued by the Atomic Safety and Licensing Board, "In the Matter 
of Baltimore Gas and Electric Company (Calvert Cliffs Nuclear 
Power Plant, Units 1 and 2)", June 30, 1969, J.A. tI, ll. 

The Association did not appeal from this decision either to 
the Atomic Energy Commission or to the courts. Based upon 
the decision of the Atomic Safety and Licensing Board, Provi- 


sional Construction Permits Nos. CPPR-63 and CPPR-64 were 


issued to BG&E on July 7, 1969. 6 Cert. Rec. 2679, 2681. 


The AEC has also recently amended its regulations to 
require that radioactive discharges from licensed facilities 
be kept as low as practicable, normally small percentages of 
the 10 CFR, Part 20 limits and that waste treatment equipment 
installed in the plant be used and maintained to comply with 
this objective. 10 CFR §§ 20.1, 50-34a, 50.36a, 35 Fed. Reg. 
18385 (1970). BG&E has estimated that 99.9999 percent of the 
radionuclides, with the exception of tritiun, woud be removed 
from the primary coolant system before it is discharged into 
Chesapeake Bay. See Opinion of the Public Service Commission 
of Maryland, "In the Matter of the Application of Baltimore 
Gas and Electric Company for a Certificate of public Convenience 
and Necessity, etc.", Case No. 6394, January 19, 1971, pp. 10-11 


(hereafter PSC Opinion) .2/ With both plant units in operation, 


NS 


9/ 


The PSC Opinion is set forth in Addendum I attached to 
this Brief, p. A6. 


the maximum annual average discharges of all radionuclides, 
other than tritium, are expected to be less than one percent 
of AEC's limits as set forth in 10 CFR, Part 20. See BG&E'sS 
Environmental Report, Table 2.3.1., (Addendum II, Pp- 29), 

6 Cert. Rec. 2838. Tritium discharges are expected to be 
only 0.05 of one percent, or one-two thousandth, of the AEC 
limits. Initial Decision issued by the Atomic Safety and 


Licensing Board, p. 10. J.A. II, 20. 


AEC is currently reviewing the non-radiological envi- 
ronmental effects of the Calvert Cliffs Plant. Pursuant to 
NEPA, it has now reviewed BG&E's Environmental Report and has 
transmitted that report, along with the "Draft Detailed State- 
ment on Environmental Considerations, U. S. Atomic Energy 
Commission, Related to the Proposed Operation of Calvert Cliffs 
Nuclear Power Plant, etc." (hereafter AEC Draft Detailed 
Statement), ___ Cert. Rec. ____s to cognizant agencies for 


their review and comment. Cert. Rec. A 


B.2. Review by Agencies of the State of Maryland. 


In addition to review by the AEC, various agencies of 
the State of Maryland have thoroughly considered all aspects 
of the environmental effects of the Calvert Cliffs Plant. On 
December 10, 1969, BG&E applied to the Department of Water Re- 


sources for a permit to use water from Chesapeake Bay for the 


purpose of providing cooling water for the plant. See J.A. II, 


188. On February 5, 1970, BG&E applied for a permit to con- 
struct the necessary intake and discharge structures. See J.A. 


II, 189. Public hearings were held on these applications by 
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the Department of Water Resources on Fepruary 18-19 and March 2 
and 10, 1970. See J.A. II, 192. The Chesapeake Environmental 
Protection Association, Inc. (the intervenors at the AEC con- 
struction permit proceeding) intervened and presented testimony. 
National Wildlife Federation, one of the Petitioners herein,. 
also appeared at this hearing. The Department issued the per- 
mits effective July 15, 1970. Permits for Construction ina 
Waterway and Appropriation and Use of Surface Water-Calvert 
Cliffs Nuclear Power Plant, J.A. II, 188. A partial list of 
documents and reports which were before the Department is in- 


cluded in the permits and indicates the considerable depth of 


knowledge available to the Department at that time. J.A. II,189-190. 


The permits contain a number of conditions, including the 


requirement that BG&E comply fully and at all times with Mary- 


land's water quality standards, and specifically those relating 
to temperature.2°/ J.A. II, 192, 193. Maryland's water quality 
standards, set forth in Water Resources Regulation 4.8, have 
been approved by the Secretary of the Interior pursuant to Sec- 
tion 10 of the Federal Water Pollution Control Act, 33 U.S.C. 


§ 1160. J.A. II, 186. The Permits require BG&E to 


"alter, reduce or cease operation of the 
Calvert Cliffs Nuclear Power Plant, at the 


direction of the Department when and if 


The principal standards affecting the Calvert Cliffs Plant 
are those relating to water temperatures during the warm 
months of the year. These standards limit increase in the 
temperature of intake water from the Bay to 10°F. Water 
Resources Regulation 4.8, p. 31; Department of Water Re- 
sources Permits, J.A. II, 193. 


the Department reasonably determines that 
such operation is causing, or will cause 
unlawful impairment of the quality of the 
Waters of the State and/or damage to the 
natural resources of the Waters of the 


State", g.A. II, 192, and 


"continue efforts to further reduce impact 
of the operation of the Calvert Cliffs 
Nuclear Power Plant on the Waters and Water 


Resources of the State and shall apply new 


technologies, when, in the opinion of the 


Department, such technologies become tech- 
nically and economically feasible to fur- 
ther reduce release of heat to the Waters 


of the State." J.A. II, 194. 


The Permits also require continuing scientific study, environ- 


mental monitoring and reports. 


The Department of Water Resources also examined the radio- 
logical discharges from the plant. The Permits imposed limits of 
not to exceed one percent of the limits established by the AEC 
in 10 CFR, Part 20. J.A. II, 193. While there is a question 
as to the State's authority to impose limits on the Calvert Cliffs 


11/ 


Plant's radiological discharges,— the fact remains that the 


Department has concluded that releases at the permitted level 


— 


/ Northern States Power Company v- Minnesota, F. Supp. 
(D. Minn., 1970). 


would not be likely to cause harm to the environment. Under 
normal operations the plant radiological discharges will be 
less than one percent of AEC limits. See BG&E's Environmental 


Report, Table 2.3.1., (Addendum II, p. 29), 6 Cert. Rec. 2838. 


Subsequent to the issuance of the permits, the Depart-— 


ment of Water Resources issued a certification to BG&E that 


there is a reasonable assurance that discharges from the Cal- 


vert Cliffs Plant would not violate Maryland's water quality 
standards. J.A. II, 185. This certification was issued in 
compliance with the requirements ef Section 21 (b) (1) of the 
Federal Water. Pollution Control Act, added by the water Quality 


Improvement Act of 1970, 33 U.S.C. § 1171(b). 


The Maryland Public Service Commission, while consider- 
ing BG&E's application for a certificate of public convenience 
and necessity for the Calvert Cliffs Plant has also recently 


considered the plant's environmental impact .22/ Section 54A 


EEE 


L2/ Section 54A of the Public Service Commission Law of Maryland 


(Art. 78, Md. Ann. Code, 1969 Replacement Vol.), which be- 
came effective July 1, 1968, requires electric companies to 
obtain a certificate of public convenience and necessity for 
any generation station the construction of which is begun 
after July 1, 1968. The Public Service Commission ruled, 
after hearings on the matter, that construction of the 
Calvert Cliffs Plant had begun within the meaning of the law 
prior to July 1, 1968, and that no certificate was therefore 
required. Order No. 57778, duly 31, 1969. This ruling was 
affirmed by the Circuit Court for Anne Arundel County but 
reversed by the Maryland Court of Appeals on October 23, 
1970. People's Counsel v. Public Service Commission, No.41, 
J.A. II, oe Accordingly, on November 2, 1970, BG&E filed 
with the Commission an application for a certificate of con- 
venience and necessity. 


of the Public Service Commission Law mandates that final action 
on an application for a certificate of public convenience and 
necessity be preceded by a public hearing and by "due consider- 
ation of the recommendations of [the local] governing bodies, 
the need to meet present and future demands for service, . - - 
esthetics, historic sites, and, when applicable, the effect on 
air and water pollution. "=2/ Public hearings were held by the 
Public Service Commission at which several intervenors, includ- 
ing the Chesapeake Environmental Protection Association, Inc. 
(the intervenors in the AEC construction permit proceeding and 
at the Department of Water Resources permit proceeding), pre- 
sented testimony. The People's Counsel participated throughout 
the hearing and presented fourteen witnesses. The Public Service 
Commission's forty page opinion, handed down on January 19, 1971, 
carefully summarized the testimony received at the hearing. 


Addendum I, p. A6. 


The local governing body, the Board of County Commissioners 
of Calvert County, recommended that the certificate of public 
convenience and necessity be granted. PSC Opinion, pp. 30-31 
(Addendum I, pp. A35-36). With regard to the need for power, 
the Public Service Commission concluded that, even considering 


BG&E's interconnection with other electric utilities, 


"It]he need for the facility to meet present 


and future demands for service was established 


13/ The text of Section 54A is set forth on p. 2 of the PSC 
Opinion (Addendum I, p. A7). 


by BGSE . . . - Without the facility at 
Calvert Cliffs [BG&E] in 1973 would have 
essentially a zero reserve capacity and 

in 1974 the load during peak is estimated 
to exceed the capacity by 336 megawatts 

(or by minus 8.3 percent). Parenthetically, 
it may be noted that an independent study 
submitted by the Chamber of Commerce of 
Metropolitan Baltimore concluded that 
without generation from Calvert Cliffs the 
metropolitan area will be short over 700 
megawatts by the end of 1975." PSC Opinion, 
p. 31 (Addendum I, p. A36). 


The Public Service Commission's opinion found no evidence of 
criticism as to the esthetics of the plant or its effect on 


historic sites. PSC Opinion, p. 35 (Addendum I, p. A40). 


As to "the effect on air and water pollution," the Public 


Service Commission stated, 


"It is our belief that the evidence in 
this case that bears on the effect of the 
operation of the Calvert Cliffs nuclear 
power plant on air and water pollution 
supports the conclusion that there will be 
no significant adverse effect in this re- 


gard." PSC Opinion, P- 38 (Addendum I, p. A43). 


In reaching this conclusion, the Commission had before it the 


Department of Water Resources permit and testimony by the 


Director of that Department, PSC Opinion, p. 20 (Addendum I, 
p. A25); testimony of "a number of highly qualified, science- 
oriented experts", PSC Opinion, p. 36 (Addendum I, p. A4l1); 
testimony by the Chairman of the Governor's Task Force on Nu- 
clear Power Plants, PSC Opinion, pp. 19, 37 (Addendum I, pp. 
A24, A42); and a letter from the Department of Natural Re- 


sources, PSC Opinion, p. 21 (Addendum I, p. A26). 


/ 


In his letter to the Public Service Commission, the Sec- 
retary of the Maryland Department of Natural Resources advised 
that the Department had determined that the plant would not 
significantly threaten or materially impair the water quality 
of the Chesapeake Bay provided that the facility is operated in 
compliance with the “strict standards set by Federal and State 
authorities, and that the plant operated in accordance with 
these conditions would not constitute a hazard to the environ- 
ment, the Chesapeake Bay or the general public. PSC Opinion, 
p. 21 (Addendum I, p. A26). 


B.3. Independent Environmental Studies. 


Both the Department of Water Resources and the Public 


Service Commission had before them in the permit and certificate 


proceedings two independent studies of the environmental impact 


of the Calvert Cliffs Plant: a Report entitled "Nuclear Power 
Plants in Maryland" issued in December 1969 by the Governor's 
Task Force on Nuclear Power Plants (hereafter Task Force) and a 


Report to the Maryland Academy of Sciences by the Study Panel 


on Nuclear Power Plants. These studies were also made avail- 
able to AEC. The seventeen member Task Force was appointed by 
Governor Marvin Mandel on July 10, 1969, who addressed to it 


the following question: 


"Do the special characteristics of nuclear 
power plants constitute a sufficient threat 
to the health, safety, or economy of Mary- 
land or its citizens to justify further ac- 
tion on the part of the State?" Task Force 


Report, p. 2. 


Special consideration was to be given to the Calvert Cliffs Plant. 


In its 170 page report, the Task Force examined the environmental 
effects of electric generating plants, both cossitvand nuclear 
powered, and the particular effects of the Calvert Cliffs Plant, 
including an evaluation of alternative cooling methods. As a re- 


sult of its study, the Task Force concluded, 


"Based upon careful consideration of avail- 
able evidence, the Task Force concludes that 
the Calvert Cliffs Nuclear Power Plant, 
operating in compliance with Federal and 
State Laws and Regulations, does not in 
itself constitute a threat in any significant 
way to the health, safety, or economy of the 
State of Maryland or its citizens, oe will 


the plant seriously impair the quality of 


the Chesapeake Bay environment." Task 


Force Report, p- Geol 


What Petitioners have referred to as "one of the most 
thorough reports prepared with respect to the plant", Brief for 
Petitioners, p. 22, was submitted in January, 1970, to the Mary- 
land Academy of Sciences, a private, non-profit, educational 
foundation, by the Study Panel on Nuclear Power Plants. The 
Panel was composed of four scientists, two of whom also served 
on the Governor's Task Force. The Panel heard testimony during 
eleven three hour sessions from numerous scientists and engineers 


from universities, government and industry. 
Here are some of the things which the Panel found. 


"Tt is of interest to note that in the con- 
struction of its Calvert Cliffs plant, the 
Baltimore Gas and Electric Company is making 
a serious attempt to insure that the environ- 
ment is protected by the investment of some 
$1,500,000 over a period of eight years in 
environmental studies both before and after 


anticipated plant operation." Report, pp. 5-6. 


"The Baltimore Gas and Electric Company 
claims that these studies are the most exten- 


sive yet undertaken in connection with the 


ee EEE 


14/ Task Force's summary of the considerations on which this 
conclusion was based is set out in Addendum I attached to 
this Brief, p. A49. 


construction of any nuclear plant in the 
country, and we have seen no evidence to 


the contrary." Report, p- 6. 


"The panel is persuaded that the engineer- 
ing design for the intake of Bay water in- 
to the plant, its passage through the sone 
denser tubes and its discharge back into 
the Bay is prudent, cautious and respon- 
sive to State regulations and to biological 


research." Report, p. 6. 


"[T]he panel is persuaded that these [eco- 
logical studies represent a serious attempt 
by the Baltimore Gas and Electric Company 
to insure environmental protection. We 
found no evidence to suggest that the Com- 
pany is using these studies as a camouflage 
or that it would not be responsive to Yecom= 
mendations that might emerge as a result of 


the research programs." Report, Pp. 32. 


"Excluding unforeseen and highly improb- 
able accidents, [the plant] will release 
radioactivity to the environment signifi- 
cantly below maximum levels presently con- 
sidered acceptable by the Atomic Energy 
Commission and will contribute a dose to 
the general public surrounding the plant 


also significantly below the more stringent 


allocations recommended in this report. 


The plant design, safety features and emer- 
gency procedures have been examined by the 
Atomic Energy Commission and are such that 
in the event of an extremely improbable ac- 
cident, it is unlikely that persons outside 
the plant site will be subjected to danger- 
ous levels of radiation. The cooling system 
is designed to comply with Maryland Water 
Quality Regulations relating to the heating 
of Bay water. There will be small but meas- 
urable temperature changes in the Bay water 
surrounding this site which may have some 
effect on the organisms in this immediate 


area. We expect these effects to be small." 


Report, pp. 32-33. 


The Panel concluded ,=>/ 


15/ Petitioners seriously misrepresent the conclusion of the 
Panel's Report when they quote from the Report, 
"In particular, we of the panel deplore the 

fact that the nuclear power station being built 

by Baltimore Gas and Electric Company at Calvert 

Cliffs was sited and designed, at least in gen- 

eral terms, before any such survey [of the envi- 

ronmental impact of the plant] was made. 

Brief for Petitioners, p. 22. (emphasis added). 
The underscored language was added by Petitioners to ex- 
plain what the Panel allegedly meant by "such survey." 
The sentence in the Panel's Report which immediately pre- 
cedes the quoted language clearly indicates that the 
Panel was in fact not deploring the failure to survey the 
plant's environmental impact, but rather the fact "that 
no long-range comprehensive view seems to have been taken 
of the development of the region and its projection into 
the future, taking into account the resources entrusted 
to us and their wise use for the benefit of society as a 
whole." Report, p. l. 


"We recognize that there are many areas in 
which further research is needed - these 
are described later in the report - but 
based upon the best information available 
at this time concerning the expected bio- 
logical, chemical and physical impact of 
the Calvert Cliffs plant in normal opera- 
tion, we have concluded that, in all prob- 
ability, the plant will not of itself rep- 
resent a major environmental threat." 


Report, p. 2. 


B.4. Environmental Studies Conducted by BG&E. 


Before construction started at the Calvert Cliffs site, 


BG&E began environmental studies to determine and minimize the 
environmental effects caused by the plant. In October 1967, 

the Alden Research Laboratories of Worcester Polytechnic Insti- 
tute were selected to construct a model of a section of Chesa- 
peake Bay to develop information needed to design ‘the plant so 
as to meet Maryland's water quality criteria and the various 

criteria established to protect aquatic life. An Advisory Com- 
mittee was established, in cooperation with the Board (now the 
Department) of Natural Resources to review the testing program, 
suggest any changes, evaluate the results and prepare a report 
on their consensus as to the degree of validity of the final 

predictions from the model results. The Committee consisted of 
the Director, Natural Resources Institute, University of Mary- 


land; the Director, Department of Water Resources; the Director 


Chesapeake Bay Institute, The Johns Hopkins University; the 
Chairman of the Department of Geography and Environmental 


Engineering, The Johns Hopkins University; the Director of 


Alden Research Laboratories; and a consulting engineer. BG&E's 


Environmental Report (Addendum II, pp.16-17), 6 Cert. Rec. 
2838. A Summary Report of these model studies appears at the 


end of the report. 


In November 1967, BG&E retained the Academy of Natural 
Sciences of Philadelphia to conduct a continuing research pro- 
gram to measure the effect of the plant's operations on the 
water quality, biota and established water uses of the Chesa- 
peake Bay. BG&SE's Environmental Report, Appendix C (Addendum II), 
6 Cert. Rec. 2838. These studies will provide a five-year base- 
line of the condition of the Bay and aquatic life in the vicinity 
of the plant prior to operation. The Chairman of the Department 
of Limnology of the Academy provided design criteria for the 
cooling system so'as to produce as little change as possible in 
16/ 


the ecosystem of the Bay. Also in 1967, BG&E retained Shep- 


pard T. Powell Associates to carry out studies on the physical 
characteristics of the Bay in the vicinity of the Calvert Cliffs 
site. BG&E's Environmental Report (Addendum II, p- 9), 6 Cert. 
Rec. 2838. See J.A. II, 189, 190 for a partial list of these 
study reports. Copies of the environmental studies conducted for 


BG&E were also made available to AEC. 


a 


16/ ‘the principal criteria which were adopted are set forth in 
BG&E's Environmental Report (Addendum II, pp. 13-14) 6 Cert. 
Rec. 2838. 


B.5. Status of the Calvert Cliffs Plant. 


The Calvert Cliffs Plant is being constructed at an esti- 
mated cost of approximately $347,000,000, which excludes the 
cost of fuel. PSC Opinion, p. 5 (Addendum I, p. Al0). Unit 1 
of the plant is scheduled for start-up in mid-1972 and Unit 2 
is scheduled to follow about a year later. AEC Draft Detailed 
Statement, p. 1, ___ Cert. Rec. ___. Site preparation for the 
plant began early in 1968. PSC Opinion, p. 3 (addendum I, p-A8). 
Construction was about one-third completed by the end of 1970. 


AEC Draft Detailed Statement, p. l, Cert. Rec, ° 


As is shown by Table 1 of the Affidavit of John W. Gore,Jr., 
Vice-President--Engineering and Construction of BGSE (Addendum I, 
p. A55), over $50 million had been spent on the project as of 
January 1, 1970, the date NEPA was enacted. As of December 31, 
1970, more than $124 million had been spent. Photographs showing 
the status of construction at the plant site as of December 18, 
1969, June 23, 1970, November 6, 1970, and March 6, 1971, are 
attached to Mr. Gore's Affidavit as Exhibits A, B,C and D (Adden- 
dum I, pp. A56-A59). These photographs show the status of the 
plant as of approximately the date NEPA was enacted, the date 
Petitioners' Petition to AEC was submitted, the date Petitioners’ 
Petition for Review to this Court was filed, and the date on 
which this Brief was prepared. A photograph showing the site as 


of October 6, 1970, appears in BG&E's Environmental Report, 


Figure 2.5-3 (Addendum II, p. 44), 6 Cert. Rec. 2838. 


ARGUMENT 


Petitioners would have this Court order AEC to issue 
BG&E an order to show cause why construction of the Calvert 


Cliffs Plant should not be suspended pending a full investi- 


gation of its environmental impact. Petitioners seek a "show 


cause hearing" at which BG&E would have the burden of proving 

that continued construction would best serve the public inter- 
est. "The public" and "environmentalists" would be allowed 

to demonstrate how further construction "would foreclose pos- 

sibly important environmental modifications". Brief for 


Petitioners, pp. 18, 20-21. 


The hearing would be in addition to the public hearings 


already held by the AEC, the Maryland Department of Water Re- 
sources and the Maryland Public Service Commission to consider 
the environmental impact of proposed discharges to the Chesa- 
peake Bay. It would also be in addition to any public hearing 
which AEC may hold pursuant to Appendix D of Part 50 prior to 
the issuance of an operating license, either on its own initia- 


tive or at the request of an interested party, to consider the 


environmental impact of the Calvert Cliffs Plant. 


Petitioners’ proposal has absolutely no basis in the 
statutory framework of the National Environmental Policy Act, 
it is at odds with the reasonable approach which AEC has taken 
in implementing NEPA, it is at odds with the reasonable approach 
which AEC has taken in applying NEPA to the Calvert Cliffs Plant, 
and it is completely oblivious to the particular factual situ- 


ation which the Calvert Cliffs Plant presents. 


NEPA Does Not Require as a Matter of Law 
That AEC Issue an Order to Show Cause Why 
the Construction Permits for the Calvert 


Cliffs Plant Should Not Be Suspended. 


In an argument singularly devoid of any reliance on the 


specific statutory provisions of NEPA, Petitioners ‘assert that 
NEPA requires AEC, almost two years after it has issued the 
construction permits for the Calvert Cliffs Plant and almost 
two years before it will rule on BG&E's application for oper- 
ating licenses, to issue a show cause order and hold a public 
hearing on whether construction should be suspended because of 


environmental considerations. 


As Petitioners correctly point out, the National Environ- 
mental Policy Act contains both a statement of national policy 
for the environment and a set of "action-forcing" procedures ap- 


plicable to Federal agencies. 


“A statement of national policy for the 
environment--like other major policy declar- 
ations--is in large measure concerned with 
principle rather than detail; with an’ ‘expres- 
sion of broad national goals rather than 
narrow and specific procedures for implemen- 
tation. But, if goals and principles are 
to be effective, they must be capable of 
being applied in action. $.1075 thus incor- 


porates certain 'action-forcing’ provisions 


and procedures which are designed to assure 
that all Federal agencies plan and work 

toward meeting the challenge of a better en- 
vironment." S. Rpt. No. 91-296, 9lst Cong., 


lst Sess., Pp. 9. 


Petitioners do not point to any provision of NEPA which 
specifically requires the kind of action which they seek from 
the AEC. In fact, they cannot do so, since there is no such 
provision. The “action-forcing" procedures set out in Section 
102 make no reference to show cause orders or to any preliminary 
public proceeding prior to the time that the Federal agency has 
had the opportunity to study the environmental effects of the 
action which it proposes to take and to obtain the comments of 
appropriate Federal, State and local agencies. Section 102 (2) 


(C), Addendum I, p. A2. 


Rather than follow the procedures set forth in NEPA 
itself--preparation by AEC of a detailed environmental state- 
ment after consultation by AEC with other Federal agencies and 
solicitation of comments from appropriate State and local agen- 


cies, section 102(2) (C)--Petitioners would have AEC's deter- 


mination to suspend construction “occur before the detailed 


environmental statement has been prepared". Brief for Peti- 
tioners, p. 2L (emphasis added). This would turn NEPA's statu- 
tory framework upside down. Petitioners would also have AEC's 


determination as to suspension be made on the basis of an 


evidentiary hearing at which the views of "environmentalists" 


would be presented but not the considered judgments of those 


Federal and State environmental control agencies which NEPA 


enjoins AEC to consider. 


Petitioners cite four cases which they imply stand for 
the proposition that work on projects begun prior to January l, 
1970 should be halted until there has been full compliance 
with nepa.22/ Brief for Petitioners, pp. 19-20. An examin- 
ation of these cases indicate that they in fact stand for very 
different propositions. In Sierra Club v. Laird, D,. Ariz. 
No. CIV-70-78-TUC, (appeal filed in 9th Cir.), the preliminary 
injunction issued on June 23, 1970 does not state the date on 
which the channel clearing work on the Gila River Soot The 
complaint, Paragraphs XII-XIII, specifically states that the 
invitation for bids on the contract to perform this' work was 
issued by the Corps of Engineers on April 29, 1970, that bids 
were opened on May 20, 1970, and that the contract was awarded 
the same day. Furthermore, the Corps of Engineers had not 


taken any steps to comply with NEPA. 


Ee 


i7/ But see Pennsylvania Environmental Council, Inc. v. Bartlett, 


315 F. Supp. 238 (M.D. Pa. 1970); investment Syndicates, Inc. 
v. Richmond, 1 BNA Envir. Rptr. 1713 (D. ore. October 27, 
1970); Brooks v. Volpe, 2 BNA Envir. Rptr. 1004 (W.D. Wash., 
September 25, 1970), which hold NEPA inapplicable to Federal 
actions taking place before January 1, 1970. © 


In Wilderness Society v. Hickel, 1 BNA Envir. Rptr. 1335 
(D.D.C. 1970), the Court enjoined the issuance of permits to 


construct the Trans-Alaska pipeline. Obviously, neither the 


permits were issued nor work started under the permits before 


January 1, 1970. Furthermore, the Court found that there had 
been no compliance with NEPA as to the most important phase of 


the activities for which permits were sought--the pipeline itself. 


In Texas Committee on Natural Resources v. United States, 
1 BNA Envir. Rptr. 1303 (W.D. Tex. 1970), the Court issued an 
order pending appeal enjoining the Farmers Home Administration 
from paying out a loan for an uncommenced park project. No steps 
had been taken by FHA to comply with NEPA. The Court aptly sum- 


marized the status of the enjoined project 


"Not one federal dollar has been expended 
toward this project, not one step of 


actual construction has been undertaken." Id. 


The action was subsequently dismissed after trial. An appeal 
from the trial court's decision was dismissed as moot. 430 


F.2d 1315 (5th Cir. 1970). 


Finally, in Environmental Defense Fund, Inc. v. Corps of 
Engineers, 2 BNA Envir. Rptr. 1173 (D.D.C. 1971), a preliminary 
injunction was issued to halt construction by the Corps of En- 
gineers of the Cross-Florida Barge Canal. No action had been 


taken to comply with NEPA. In addition, the Court found that 


plaintiffs were likely to succeed in showing that two other 
statutes, the Fish and Wildlife Coordination Act, 16 U.S.C. 
§§ 661-665, and the act which authorized the Canal, 56 Stat. 
703, had not been complied with. The Court found "of great — 
probative weight” a report from the Bureau of Sport Fisheries 
and Wildlife, a letter from the Secretary of the Interior 

and a letter from the Chairman of the Environmental Advisory 
Board of the Corps of Engineers, all of which “affirm the 
need for an in depth reevaluation of the Canal project with 
respect to its environmental impact." 2 BNA Envir. Rptr. at 
1175. Finally, it is noteworthy that the Court, without spec- 


ifying to which statutes it was referring, stated that 


"the Court is doubtful that all of the 
statutes cited by plaintiffs support 


their position." Id. 


It should be clear that these cases have no application 
to the instant situation. First, unlike the agency inaction 
in each of these cases, AEC is complying with the requirements 
of NEPA, and doing so in an orderly fashion. Second, unlike 
all but the Cross-Florida Barge Canal case, construction in 


this case had commenced well before NEPA's enactment. Third, 


unlike the Cross-Florida Barge Canal case, the cognizant envi- 


ronmental control agencies have specifically approved the pro- 


ject rather than calling for its "in depth reevaluation." 


AEC Has Acted Reasonably in Implementing 
NEPA With Respect to Facilities Whose 
Construction Permits Were Issued Before 


January 1, 1970. 


The National Environmental Policy Act places consider- 
able authority in the hands of Federal agencies to determine 
the manner in which the agencies are to carry out their respon- 
sibilities under NEPA. Congress’ declaration of national 
policy, Section 101 (a) of NEPA, is not phrased in absolute 
terms. Rather it states that it is the Federal Government's 
policy 

"to use all practicable means and measures" 
to carry out a national environmental policy. To carry out 
this policy, Federal agencies must balance environmental con- 
siderations against other important national goals. Section 


101(b) states, 


"In order to carry out the policy set 
forth’ in this Act, it is the contin- 
uing responsibility of the Federal 
Government to use all practicable means, 


consistent with other essential consid- 


erations of national policy, to improve 


and coordinate Federal plans, functions, 


programs, and resources . .- - ne 


(Addendum I, p. Al) (emphasis added). 


Similarly, in creating "action-forcing" procedures, NEPA 
does not command the impossible. Section 102 states, "The 
Congress authorizes and directs that, to the fullest extent pos- 
sible" Federal agencies shall undertake certain actions (empha- 
sis added). While the underscored language was not intended to 
be an escape clause, it does indicate that Congress pncended to 


create discretion in the implementation of NEPA. Ely v. Velde, 


2 BNA Envir. Rptr. 1185 (E.D. Va. 1971). 

This discretion was recognized by the President when he 
issued Executive Order 11514, "Protection and Enhancement of 
Environmental Quality", 35 Fed. Reg. 4247 (1970). Federal agen- 
cies were directed to create the methods by which NEPA was to 


be implemented. 


"Agencies shall develop programs and meas- 
ures to protect and enhance environmental 
quality and shall assess progress in meeting 
the specific objectives of such activities." 


Section 2(a). (emphasis added). 


The Council on Environmental Quality, created by Title II 


of NEPA, was given the authority to evaluate existing agency 
policies and activities, determine the need for new policies 
for dealing with environmental problems, and to issue guidelines 
to federal agencies for the preparation of detailed environmental 


statements. Executive Order 11514, Sections 3(a), (c), (h). 


Pursuant to the mandate of NEPA and Executive Order 11514, 
the Council has provided guidance to Federal agencies. None of 


this guidance has included any suggestion of the kind of pro- 


cedure which is the subject of this action. Rather, the Council 


has recommended the kind of orderly procedure which AEC has in 
fact adopted. The Council has also recognized that the primary 
responsibility for developing these procedures rests with each 
agency. Thus, the Council's Interim Guidelines adopted on 

April 30, 1970, 35 Fed. Reg. 7390, require each agency to estab- 


lish its own formal procedures. Interim Guidelines, para. 3. 


With respect to programs and projects which were in ex- 
istence on January 1, 1970, the Guidelines do not even hint at 


Petitioners' show cause procedure. Paragraph 11 provides: 


"Application of section 102(2) (C) procedure 
to existing projects and programs. To the 
fullest extent possible the section 102 (2) (C) 
procedure should be applied to further major 
Federal actions having a significant effect 
on the environment even though they arise 
from projects or programs initiated prior to 
enactment of [NEPA] on January 1, 1970. Where 
it is not practicable to reassess the basic 
course of action, it is still important that 
further incremental major actions be shaped 
so as to minimize adverse environmental con- 


sequences. It is also important in further 


action that account be taken of environ- 
mental consequences not fully evaluated | 


at the outset of the project or program." 


Thus, Paragraph 11 suggests that the detailed environmental 
statement procedure of Section 102 (2) (C) of NEPA be applied 
to "further major Federal actions" occurring after January 1, 
1970 and that these major Federal actions be shaped to mini- 


mize adverse environmental consequences." 


The AEC has followed the discretion vested in it by 
NEPA and the guidance provided by the Council on Environ- 
mental Quality in establishing procedures for those nuclear 
power plants whose construction permits were issued before 
January 1, 1970 (the date NEPA became law) and which have not 
yet received operating iecneen EY For this group of plants, 
AEC's regulations implementing NEPA, 10 CFR Part 50, Appendix D, 


J.A. I, 5, contain the following specific requirements: 


1. That the holder of the construction 


permit submit to AEC "as soon as 


practicable" an Environmental Report 


The Atomic Energy Act of 1954, 42 U.S.C. § 2011 et sede 
establishes a two-step procedure for the licensing 0 
nuclear power plants and other production or utilization 
facilities. Initially, the Applicant must secure a per- 
mit to construct the facility. Upon completion of the 
facility, an operating license must then be obtained. 
Sections 182, 185, 42 U.S.C. §§ 2232, 2235. 


with respect to the environmental 
impact of the licensed facility. 
(Appendix D, § 1) (J.A. I, 9)- 

Upon receipt of the Environmental 
Report the AEC's Director of Regu- 
lation or his designee must analyze the 
report and prepare a draft Detailed 


Statement of environmental consider- 


ations. (Appendix D § 3) (J.A. I, 9) .29/ 


That the AEC then transmit a copy 

of both the Environmental Report and 
AEC's draft Detailed Statement to 
appropriate Federal agencies having 
jurisdiction by law or special exper- 
tise with respect to any environmental 
impact involved, or which are author- 
ized to develop environmental standards 
with a request for comment on the En- 
vironmental Report and the draft De- 
tailed Statement. (Appendix D § 3) 
(J.A. I, 9). 


EEE EEE 


Contrary to Petitioners’ assertions, Brief for Petitioners, 
pp.15-16, Appendix D does not require the "immediate sub- 


mission of environmental reports" or the “immediate prepar- 
ation of the detailed environmental statement." 


That the Commission publish in the 
Federal Register a notice of the 
availability of the Environmental 
Report and the draft Detailed State- 
ment with a request for comments 
from State and local agencies of 

any affected State which are aetnese 
ized to develop and enforce casio 
mental standards. Copies of the : 
Environmental Report and the draft 
Detailed Statement together with 

the comments of Federal agencies 
thereon are to be supplied to such 


State and local agencies upon re—- 


quest. (Appendix D § 4) (J.A. I, 9). 


That upon receipt of the comments 
from Federal, State and local agen- 
cies the AEC's Director of Regulation 
or his designee prepare a final De- 
tailed Statement, including, where 
appropriate, a discussion of problems 
and objections raised by such agen- 
cies and the disposition thereof. 


(Appendix D § 5) (J.A. I, 9)- 


That copies of the Environmental Re- 


port, the draft Detailed Statement, 


the comments of Federal, State and 
local agencies, and the final De- 

tailed Statement be made available 
to the public. (Appendix D § 7) 


(J.A. I, 9)- 


That any party to a proceeding for 
the issuance of an operating license 
may raise as an issue in the pro- 
ceeding whether or not the issuance 
of the license would be likely to 
result in a significant, adverse 


effect on the environment. 


(Appendix D § ll(a)) (J.-A. I, 10). 


In such event the Atomic Safety and 
Licensing Board conducting the hear- 
ing in the proceeding will make find- 
ings of fact on, and resolve, the 
matters in controversy among the 
parties with respect to environmental 
issues. Depending on the resolution 
of those issues, the license may be 
granted, denied, or appropriately 
conditioned to protect environmental 


issues. (Appendix D § 12) (J.A. I, 10). 


That there will be added to con- 
struction permits issued before 
January 1, 1970 (and all other con- 
struction permits and operating 
licenses), a condition that the 
licensee shall observe all validly 
imposed Federal and State standards 
and requirements for the protection 
of the environment which are deter- 
mined by the Commission to be appli- 
cable to the licensed facility. This 
condition does not apply to radio- 2 
logical effects since these effects 


are specifically covered by other 


provisions of the construction permit 


and subsequent operating license. 

Nor does the condition extend to 
matters of water quality covered by 
Section 21(b) of the Federal Water 
Pollution Control Act since the re- 
quirements of Section 21 (b) supersede 
the more general requirements of NEPA. 
(Appendix D § 9) (J.A. I, 9). As to 
such latter requirements Appendix D 
requires the inclusion in existing | 


construction permits (as well as all 


other construction permits and 
operating licenses), a separate 
condition that the licensee shall 
comply with all applicable re- 
quirements of Section 21(b) of the 
Federal Water Pollution Control 


Act. (Appendix D § 14) (J.A. I, 10). 


As the above requirements of Appendix D indicate, AEC has 
established an orderly, coherent procedure for adapting NEPA to 
those facilities which do not yet have operating licenses but 
whose construction |permits were issued before January 1, 1970. 
Appendix D will assure that environmental considerations are fully 


considered in the manner anticipated by NEPA. 


Under general principles of administrative law, the AEC 
and the Council on Environmental Quality have the discretion to 
decide how NEPA should be implemented. It is the responsibility 
of each agency to establish procedures for carrying out the man- . 
dates of NEPA consistent with the Guidelines of the Council on 
Environmental Quality. When an executive agency has the obliga- 
tion to carry out the requirement of a statute, the courts have 
given great deference to the agency's implementing regulations. 


The Supreme Court has often called attention to this doctrine. 


In Power Reactor Development Corp. v. International Union, 


367 U.S. 396, 408 (1961), the Court stated, 


"Particularly is this respect due when 


the administrative practice at stake 

‘involves a contemporaneous construc-: 
tion of the statute by the men charged 
with the responsibility for setting : 
its machinery in motion, of making the 
parts work efficiently and smoothly | 


while they are yet untried and new.'". 


Certainly the parts of NEPA are still "untried and new." In 


Udall v. Tallman, 380 U.s. 1, 16 (1965), the Court stated, 


"When faced with a problem of stat- 


utory construction, this Court shows 
great deference to the interpretation 
given the statute by the officers or 


agency charged with its administration." 


In NLRB v. Hearst Publications, Inc., 322 U.S. 111, 131 (1944),° 


the Court stated, 


"[W]here the question is one of spe- 
cific application of a broad statutory 
term in a proceeding in which the agency 
administering the statute must deter- 
mine it initially, the reviewing court's 


function is limited." 


See also Perkins v. Matthews, U.S. a FAI L.Ed. 2a 476 (1971). 


There can certainly be no argument that Section 102 of NEPA is 


"a broad statutory term." See also Unemployment Compensation 
Commission v. Aragon, 329 U.S. 143 (1946); F.C.C. V- Schreiber, 


381 U.S. 279 (1965); Conley Electronics Corp. v- F.C.C., 394 


F.2d 620 (10th Cir.), cert. denied 393 U.S. 858 (1968); Coakley 


v. Postmaster of Boston, Mass., 374 F.2d 209 (lst Cir. 1967). 


Finally, it must be noted that the burden of establish- 
ing the invalidity of a regulation, in this case the procedures 
for applying NEPA to those facilities whose construction per- 
mits were issued before January 1, 1970, rests upon Petitioners. 
New York Foreign Freight F. & B- Assn. v. Federal Maritime Com- 
mission, 337 F.2d 289 (2d Cir. 1964), cert. denied, 380 U.S. 

910 (1965). Not only do Petitioners have the burden of proving 
invalidity, but that burden is a heavy one. United States v. 


Ekberg, 291 F.2d 913 (8th Cir.), cert. denied, 368 U.S. 920 (1961). 


The AEC and the Council on Environmental Quality clearly 
have the discretion to determine how compliance with NEPA shall 
be achieved. The method of compliance should not be disturbed 
unless it is unreasonable, irrational or arbitrary. The AEC's 


action is clearly consistent with the Council's Interim Guide- 


20/ 


lines and the proposed revised Guidelines. 


——— 


20/ Revisions to the Interim Guidelines were proposed on Janu- 


ary 22, 1971, 36 Fed. Reg. 1398. (Contrary to Petitioners’ 
statement, Brief for Petitioners, p. 16, n. 5, these re- 
visions have not yet been adopted.) 


In considering the reasonableness of AEC's implementa- 
tion of NEPA, it must also be considered that the NEPA pro- 


cedures are directly analogous to those used by AEC in evalu- 


ating the radiological health and safety of proposed facilities. 


The applicant submits a report, the Preliminary or Final Safety 
Analysis Report, 10 CFR §§ 50.30-.34a, which is then reviewed 

by the staff and by the Advisory Committee on Reactor Safe- 
guards, 10 CFR § 50.58. Comments are obtained Promoter agen- 
cies with expertise in the areas affecting radiological health 
and safety. The staff's safety evaluation report is prepared. 
Finally a public hearing before an Atomic Safety and Licensing 
Board occurs. In this way, the information necessary to deter- 
mine whether a facility can be built and can operate while 
providing adequate protection to the health and safety of the 
public is developed, analyzed and evaluated in a logical, rational 
manner. If NEPA, as Petitioners assert, "amends the authorizing 
legislation for all federal agencies and penenenents to include 
these environmental objectives in their legislative mandates", 
Brief for Petitioners, p. 10, then it would seem eminently 
reasonable that AEC, to carry out the "new jurisdiction" con- 
ferred on it by NEPA, should follow the same procedures which 


it has used in carrying out its existing jurisdiction. 


Certainly, one test of the reasonableness of AEC's actions 
in implementing NEPA is the judgment of those charged with the 
responsibility of overseeing agency performance. That respon- 


sibility rests with the Council on Environmental Quality. As 


the Chairman of ‘the Council recently testified, AEC has been 
"doing an exceptional job." Testimony of Russell E. Train 

before House Merchant Marine Committee, December 7, 1970, re- 
ported in BNA Environmental Reporter: 1 Current Developments . 


837 (December 11, 1970). 


III. AEC Acted Reasonably in Not Granting 
Petitioners' Request That a Show Cause 


Order Be Issued to BG&E. 


Petitioners’ request to the AEC for an order to show 
cause relied upon 10 CFR § 2.202 as the source of AEC's author- 
ity to issue such an order. J.A. II, 51. That regulation 


provides, 


The Director of Regulation may insti- 
tute a proceeding to modify, suspend, 
or revoke a license or for such other 
action as may be proper by serving on 
the licensee an order to show cause 


which will 


(1) Allege the violations with which 
the licensee is charged, or the 


potentially hazardous conditions 


or other facts deemed to be suf- 


ficient ground for the proposed 


action." (emphasis added). 


As the underscored language indicates, AEC has, under its regu- 
lations, the discretion as to whether a show cause order should 
be issued. There is no suggestion that the Director of Regula- 


tion under any given factual situation must issue an order. 


AEC acted in reasonable manner in not Goeneing the peti- 
tion for an order to show cause. AEC's action was soundly based 
upon the particular facts presented by the proceedings relating 
to the Calvert Cliffs Plant. As shown by Sections B.1. and B.2. 
of the Statement of Facts above, the environmental aspects of 
the Calvert Cliffs Plant have already been reviewed by those 
agencies which have "jurisdiction by law or special expertise 
with respect to" the environmental impacts with which Petitioners 
are concerned and also those agencies "which are authorized to 


develop and enforce environmental standards" for, those impacts 


with which Petitioners are concerned. NEPA, Section 102(2) (C), 


(Addendum I, p. A2). 


Petitioners' sole concern over the environmental 
effects of the Calvert Cliffs Plant has been the possible 
impacts associated with the intake and discharge of 
cooling water and the discharge of radioactive effluents. 

See Petition to AEC, J.A. II, 54-66. AEC is the agency 

with jurisdiction by law and special expertise with respect 

to radiological environmental effects. Atomic Energy Act 

of 1954, 42 U.S.C. §2011 et seg. AEC naam thorough re- 


review of these effects starting in January, 1968, when BG&E 


filed its application for a construction permit. This review 
included a thorough study by the AEC regulatory staff, by the 


Advisory Committee on Reactor Safeguards and by other concerned 


Federal agencies. The culmination of this review process was 


a public hearing at which BG&E, AEC and intervening environ- 
mentalists, including a member of the Calvert Cliffs' Coordin- 
ating Committee, Inc., presented evidence on the radiological 
impact of the plant. Based upon the hearing record, the Atomic 
Safety and Licensing Board found that the plant would operate 
within a small fraction of the radiological discharge limits 
established by AEC and that there was no evidence on which the 
Board could find these limits invalid. J.A. II, 22. Maryland's 
state agencies have also looked into the environmental effects 
of the expected radiological discharges. Their conclusion is 
that these discharges would not constitute significant adverse 
environmental effects. See Department of Water Resources Permits, 


J.A. II, 193-4; PSC Opinion, p. 37 (Addendum I, p. A42). 


With regard to the possible environmental impact of the 
plant on water quality, the very agencies to which AEC would turn 
under NEPA have either thoroughly studied the plant and found 
that there would’ be no significant adverse effect or have reviewed 
and approved the water quality standards to which the plant con- 
forms. After public hearings at which environmentalists, includ- 
ing National Wildlife Federation and a member of the Calvert 
Cliffs' Coordinating Committee, Inc., appeared and presented evi- 


dence, the Maryland Department of Water Resources granted a 


permit for the plant to use the water from the Chesapeake Bay 
for cooling purposes. J.-A. II, 188. This same Department 
certified that there is a reasonable assurance that the Calvert 
Cliffs Plant would not violate Maryland's Water quality Standards. 
J.A. II, 185. The Secretary of the aneeioe/ has approved 
these standards pursuant to Section 10 of the Federal Water 
Pollution Control Act, 33 U.S.C. § 1160. J.A. II, 186. Fur- 
thermore, the Department of Water Resources permits place a con- 
tinuing responsibility on BG&E to alter, reduce or cease oper- 
ations of the plant at the Department's direction if the De- 
partment determines that the operation is souniing OF will cause 
unlawful impairment of water quality or damage to Maryland's 
water resources. J.A. II, 192. The Public Service Commission, 
after thorough study and a public hearing at which environ— 
mentalists intervened_and presented evidence, found that there 


would be no significant adverse effect on water quality. PSC 


Opinion, p. 38 (Addendum I, p. A43). 


Under NEPA, AEC is entitled to rely upon the determina— 


tions of Federal and state agencies such as the ones which have 
already considered appropriate water quality standards for the 
Calvert Cliffs Plant. The specific language of Section 102 (2) (C) 


contemplates that AEC is to look to the standard setting agencies, 


Ee 


21/ The functions of the Secretary of the Interior under the 


Federal Water Pollution Control Act have been transferred 
to the Environmental Protection Agency. Reorganization 
Plan No. 3 of 1970. These functions are now exercised 
through the Federal Water Quality Administration. 


in this case, the Department of Water Resources and the Federal 
Water Quality Administration. NEPA's legislative history makes 
plain that "environmental impact" agencies such as AEC were to 
look to the “environmental control" agencies. As Senator Edmund 


Muskie stated, 


"Of course this legislation does not 
impose a responsibility or an obligation 
on these environmental-impact agencies 
to make final decisions with respect to 
the nature and extent of the environ- 
mental impact of their activities. Rather 
than performing self-policing functions, 
I understand that the nature and extent 
of the impact will be determined by the 
environmental control agencies." 

115 Cong. Rec. $17460 (daily ed. Decem- 


ber 20, 1969). 


The only reported case dealing with this question specifically 
held that the Federal agency undertaking the action need not 
undertake independent environmental studies, but could rely on 


the investigations and determinations of state agencies. Penn- 


sylvania Environmental Council, Inc. v. Bartlett, 315 F. Supp. 


238, 249 (M.D. Pa. 1970). 


With respect to water quality, Congress clearly intended 


that the water quality certification requirements of Section 


22 
21 (b) 22/ of the Federal Water Pollution Control Act would 
supersede the more general requirements of NEPA. The section 
analysis of NEPA prepared by the Conference Committee made 


this intent quite clear. 


"There are existing statutes and Aire REF 

in the future be new statutes which prescribe 
specific criteria or standards of quality 

for environmental indicators, or which pre- 
scribe certain procedures for coordination 


or consultation with State or other Federal 


agencies, or which require recommendations 
or certification of other Federal agencies 


as_a prerequisite to certain actions. act 


is not the intent of sections 102 or 103 of 


this Act [NEPA] to substitute less specific 


requirements for those which are established 


concerning particular actions or agencies. 

ee 
Added by the Water Quality Improvement Act of 1970, P.L.91-224, 
84 Stat. 91. Section 21(b) basically requires that an appli- 
cant for a Federal license to conduct an activity which may 
result in a discharge into navigable waters must, before re- 
ceiving that license, obtain a certification from the State 
that there is reasonable assurance that applicable water 
quality standards will not be violated. As discussed above, 
Maryland has federally approved water quality standards and 
BG&E has received a certification from the appropriate agency 
of the State of Maryland that there is reasonable assurance 
that the Calvert Cliffs Plant will not violate Maryland's 
water quality standards. : 


It is the intention that where there is 
no more effective procedure already 
established, the procedure of this act 
will be followed. In any event, no 
agency may substitute the procedures 
outlined in this Act for more restric- 
tive and specific procedures established 
by law governing its activities." 

115 Cong. Rec. $17455 (daily ed. Decem- 


ber 20, 1969). (emphasis added). 


The respective sponsors of NEPA and the Water Quality Improve- 


ment Act specifically incorporated this interpretation into 


the legislative history for both acts. Senator Henry Jackson 


stated: 


"Section 16(c) [now section 21(b)] of 
S. 7 [the bill which became Water 
Quality Improvement Act] would have 
the effect of exempting the Corps of 
Engineers, the Atomic Energy Commis- 


sion, and some other agencies from 


the requirement in S. 1075 [NEPA] for 


a detailed statement on the environ- 
mental impact of proposed actions in- 
volving any discharge into the navi- 


gable waters of the United States." 


115 Cong. Rec. $12114 (daily ed. 
October 8, 1969). 
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Senator Edmund Muskie stated, 


"It should be clear that nothing in sub- 
section 21(b) [of the Water Quality re 
provement Act] should be interpreted as 
discharging Federal licensing or permit- 


ting agencies from complying with the 


provisions [of NEPA] as far as they re- 


late to any environmental impact not 


associated with water quality standards." 
116 Cong. Rec. $4401 (daily ed. March 24, 


1970) (emphasis added). 


In determining whether or not to issue an order to show 
cause, AEC could also look to the independent environmental 
studies on the Calvert Cliffs Plant which had been conducted by 
the Governor's Task Force on Nuclear Power Plants and the Study 
Panel on Nuclear Power Plants of the Maryland Academy of Sciences. 
These studies concluded that the Calvert Cliffs Plant would not 
pose a threat to the environment. See Statement of Facts, Sec- 
tion B.3. above. Based upon these expert evaluations alone, 

AEC acted reasonably in not granting Petitioners’ request for a 


show cause order. 


The primary justification alleged by Petitioners for a 
show cause order is that continued construction during the "full 
investigation of adverse environmental effects" which Petitioners 


claim has yet to occur, would effectively foreclose or drastically 


reduce alternatives "to the plant location, design and opera- 
tion." Brief for Petitioners, pp. 18, 26. Petitioners posi- 


tion again ignores the extensive reviews which the Calvert 


Cliffs Plant has already had, including thorough consideration 


of the alternatives. 


As to the alternative of halting construction of the 
plant or not building it, the Public Service Commission heard 


evidence as to the need for power and concluded, 


"Without the facility at Calvert Cliffs 
[BG&E] in 1973 would have essentially a 
zero reserve capacity and in 1974 the 
load during peak is estimated to exceed 
the capacity by 336 megawatts (or by 
minus 8.3 percent)." PSC Opinion, p. 31 


(Addendum I, p. A36). 


The Public Service Commission also considered the availability 
of power from other utilities with whom BG&E is interconnected, 
but found that 


"each member company [of the Pennsylvania- 
Jersey-Maryland System] is obligated to 
provide its share of generation. Moreover, 
there is no assurance that other units de- 
pended upon by the PJM System starting 


with 1973 will be in service or that some 
of those now in service may not experience 


unanticipated outages." PSC Opinion, p. 32 
(Addendum I, p. A37). 


As to the alternative of relocating the plant, this ig- 
nores the substantial length of time that this project has 
been under way. The site was purchased in 1966. ‘REC's Draft 
Detailed Statement, p- 1 _—s- Cert. Rec. ___- The supplier 
of the nuclear steam supply system and the architect-engineer 
were selected in 1967. PSC Opinion, p. 3 (Addendum I, p. A8). 
The sheer size and complexity of the plant as of December 18, 
1969, June 23, 1970, November 6, 1970, and March é, 1971, is 
graphically illustrated in the photographs on pages A56-58 of 
Addendum I. A photograph showing the Calvert Cliffs Plant site 
as of October 6, 1970, is included in BG&E's Environmental Re- 
port, Figure 2.5-3 (Addendum II, p. 44), 6 Cert. Rec. 2838. 

As of December 31, 1970, BG&E had spent over $124 million on 
the plant. Addendum I, p. A55. The construction period for 
Unit 1 of the plant is four years and for Unit 2,| five years. 
Thus, relocation at this stage would necessarily deprive BG&E 
and its customers of the electricity which the Calvert Cliffs 


Plant would provide. 


With regard to alternate means of cooling the plant, a 


number of possible alternatives exist--wet cooling towers, dry 
cooling towers and artificial cooling ponds. All of these al- 
ternatives were thoroughly discussed and evaluated in BG&E's 
Environmental Report (Addendum II, pp. 53-58), 6 cert. Rec. 
2838; in AEC's Draft Detailed Statement, p. 20, ___—s- Cert. Rec. 
Spin the Governor's Task Force Report, pp. 23-25, 47-51; 


in the Report to the Maryland Academy of Sciences, p. 22; and 


in the PSC Opinion, p. 7 (Addendum I, p. Al2). The conclu- 
sion of each of these was that none of the possible alter- 


natives were feasible. 


If Petitioners have information about feasible alter- 
natives, rather than academic theories, they should provide 
this information to AEC which could then consider it in the 
preparation of its detailed environmental statement. It is 
not necessary to convene a formal hearing on Petitioners' 


show cause request to accomplish this objective. 


As this Court has recently recognized, Nader v. Federal 


Aviation Administration, No. 24616 (D.C. Cir., March 4, 1971), 


AEC need not grant Petitioners' request just because they have 


suggested the possibility that a hazard may exist. 


"The Administrator is given some 
power to measure the suggested 
hazard. The Administrator has done 
that measuring in this case, and 
we cannot say that his measurements 
are unreasonable." Slip opinion 


at 5. 


Petitioners can only suggest that significant adverse environ- 


mental effects might be caused by the Calvert Cliffs Plant. 


They cannot point to any state agency or independent scien- 
tific body which has concluded that the plant is likely to 
cause significant adverse effects. They concede that the 
plant has been the subject of numerous studies by state and 


Federal authorities as well as by BG&E and has received an 


"impressive list of permits", Brief for Petitioners, pp. 21-22 


Petitioners are presumably aware of the testimony of the 
Director of the Chesapeake Biological Laboratory and that of 
the Director of the Chesapeake Bay Institute that there is 

a better basis for assessing the possible effects of the dis- 
charge of waste heat and low level operation radioactive 
wastes into the Chesapeake Bay than probably exists for any 
other marine environment along the coasts of this country. 


PSC Opinion, pp. 23-4 (Addendum I,pp. A28-9). 


Based on this record alone, AEC is completely justified 
in not granting Petitioners' request for an order to show cause. 
In fact, granting such an order in the face of this record 
would constitute a clear abuse of discretion. Rather than take 
such an unwarranted step, AEC decided to proceed Sa an orderly 
fashion, developing information on the plant's potential en- 
vironmental effects after consultation with cognizant govern- 
mental agencies, and extending the opportunity for a public 
hearing after AEC review and before the plant is licensed to 


operate. 


CONCLUSION 


For the reasons stated above, the Petition of the 


Calvert Cliffs' Coordinating Committee, Inc., National Wild-- 


life Federation and the Sierra Club should be denied. 
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Public Law 91-190 
91st Congress, S. 1075 
January 1, 1970 


Sn Act | 83 STAT, 952 


To establish a national policy for the environment, to provide for the establish- 
ment of a Council on Environmental Quality, and for other purposes. 


Be tt enacted by the Senate and House of Representatives of the 
nited States of -lmerica in Congress assembled, That this Act may 
be cited og the “National Environmenta] Policy Act of 1969”. 


PURPOSE 


Sec. 2, The purposes of this Act are: To declare national policy 
which will encourage productive and enjoyable harmony between man 
and his environment; to promote efforts which will prevent or elimi- 
nate damage to the environment and biosphere and stimulate the 
health and welfare of man; to enrich the understanding of the eco- 
logical systems and natural resources arora: to the Nation; and to 
establish a Council] on Environmental Quality. 


TITLE 1 


DECLARATION OF NATIONAL ENVIRONMENTAL | POLICY 


Src. 101. (a) The Congress, recognizing the profound impact of 
man’s activity on the interrelations of al) components of the natural 
environment, particularly the profound influences of population 
growth, high-density urbanization, industrial expansion, resource 
exploitation, and new and expanding technological advances and 
recognizing further the critical Importance of restoring and maintain- 
ing environmental quality to the overall welfare and development of 
man, declares that it is the continuing policy of the Federal] Govern- 
ment, in cooperation with State and local governments, and other con- 
cerned public and private organizations, to use all practicable means 
and measures, including financial and technical assistance, in 2 man- 
ner calculated to foster and promote the general welfare, to create and 
maintain conditions under which man and nature can exist in 
productive harmony, and fulfill the social, economic, and other 
requirements of present and future generations of |Americans. 

(b) In order to carry out the policy set forth in:this Act, it is the 
continuing responsibility of the ederal Government to use all prac- 
ticable means, consistent with other essential considerations of 
national policy, to improve and coordinate Federal plans, functions, 
programs, and resources to the end that the Nation may— 

(1) fulfill the responsibilities of each generation as trustee of 
the environment for succeeding generations: 

(2) assure for all Americans safe, healthful, productive, and 
esthetically and culturally pleasin surroundings; 

(8) attain the widest range ze beneficial uses of the environ- 
ment without degradation, risk to health or safety, or other unde- 
sirable and unintended consequences; 

(4) preserve important historic, cultural, and natural aspects 


of our national heritage, and maintain, wherever ble, an 
Sarr which supports diversity and variety o individual 
oice 5 


(5 ‘achieve a balance between ponies and resource use 
which will permit high standards 0: 
life's amenities; and 


living and a wide sharing of 
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(6) enhance the quality of renewable resources and approach 
the maximum attainable recycling of depletable resources. 

(¢) The Congress recognizes that each person should enjoy a health- 
ful environment and that each person hasa responsibility to contribute 
to the preservation and enhancement of the environment. 

Administration, Suc. 102. The Congress authorizes and directs that, to the fullest 
extent possible: (1) the policies, regulations, and public Jaws of the 
United States shall be interpreted and ndministered in accordance 
with the policies set forth in this Act, and (2) all agencies of the Fed- 
eral Government shall— 

(A) utilize a systematic, interdisciplinary approach which will - 
insure the integrated use of the natural and social sciences and 
the environmental design arts in planning and in decisionmaking 
which may have an impact on man’s environment: 

(B) identify and develop methods and procedures. in _con- 
sultation with the Council on Environmental Quality established 
by title II of this Act. which will insure that presently unquanti- 
fied environmental amenities and values may be given apprepriate 
consideration in decisionmaking along with economic and tech- 
nical considerations; 

(C) include in every recommendation or report on pro rosals 
for legislation and other major F: ‘ederal actions aaieanas af- 
fecting the quality of the human environment, a detailed state- 
ment by the responsible official on— I 

i) the environmental impact of the proposed action, 
h) any adverse environmental effects which cannot be 
avoided should the proposal be implemented, 
(iii) alternatives to the propose action, 
(iv) the relationship between local short-term uses of 
man’s environment and the maintenance and enhancement of 
_ long-term productivity, and 
(¥) any irreversible and irretrievable commitments of re- 
sources which would be involved in the proposed action 
should it be implemented. 
Prior to making any detailed statement, the responsible Federal 
official shall consult with and obtain the comments of any Fed- 
eral agency which has jurisdiction by law or special expertise with 
Copies of state- respect to any environmental impact involved. Copies of such 
ments, eto.javail- statement and the comments nnd views of the appropriate Federal, ~ 
ability. State, and local agencies, which are sechorieect to Beas und en- 
force environmental standards, shall be made available to the 
z President, the Council on Environmental -Quality and to the pub- 
81 Stat. 54. lic ns provided by section 552 of title 5. United States Code, and 
shall accompany the proposal through the existing agency review 


processes ; 

(D) study, develop, and describe appropriate alternatives to 
recommended courses of action in any proposal which involves 
unresolved conflicts concerning alternative uses of available re- 
BOUTCES; K , 

_(E) recogmase the worldwide and long-range character of en- 
vironmental problems und, where consistent with the foreign 
policy of the United States, lend appropriate support to initiatives, 


resolutions, and programs designed to maximize international 
cooperation in anticipating and preventing a decline in the quality 
of mankind’s world environment; 

_ (F) make available to States, counties, municipalities, institu- 
tions, and individuals, advice and information useful in restoring, 


maintaining, and enhancing the quality of the environment ; 
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(G) initiate and utilize ecological information in the planning 
and development of resource-oriented projects: and : 
(H) assist the Council on Environmental Quelity established 

by title IT of this Act. ; 

Sec. 103. All agencies of the Federal Government shal] review 
their present statutory authority, administrative reculations, and cur- 
rent policies and procedures for the purpose of determining whether 
there are any deficiencies or inconsistencies therein which prohibit 
full compliance with the purposes and provisions of this Act and shall 
propose to the President not later than July 1, 1971. such measures as 
may be necessary to bring their authority and policies into conform- 
ity with the intent, purposes, and procedures set forth in this Act. 

Src. 104. Nothing in Section 102 or 103 shal] in any way affect the 
specific statutory obligations of any Federal agency (1) to comply 
with criteria or standards of environmental quality. (2) to coordinate 
or consult with any other Federal or State agency, or (3) to act, or 
refrain from acting contingent upon the recommendations or certifi- 
cation of any other Federal or State agency. i 

Sec. 105. The policies and goals set forth in this Act are supplemen- 
tary to those set forth in existing authorizations of Federal agencies. 


TITLE I 


COUNCIL ON ENVIRONMENTAL QUALITY 


Sec. 201. The President shall transmit to the ‘Congress annually 
beginning July 1, 1970, an Environmental Quality Report (herein- 
after referred to as the “report”™) which shall set forth (1) the status 
and condition of the major natural, manmade, or altered environ- 
mental classes of the Nation, including, but not limited to, the air, 


the aquatic, including marine, estuarine, and fresh water, and the 
terrestrial environment, including, bur not limited to, the forest, dry- 
land, wetland, range, urban, suburban, and rural envircnment; (2) 
current and foreseeable trends in the quality, management and utiliza- 
tion of such environments and the effects of those trends on the social, 
economic, and other requirements of the Nation; (3) the adequacy of 
available natural resources for fulfilling human and economic require- 
ments of the Nation in the light of expected population pressures; (4) 
a review of the programs and activities (including regulatory ac- 
tivities) of the Federal Government, the State and local governments, 
and nongovernmental entities or individuals, with particular reference 
to their effect on the environment and on the conservation, develop- 
ment and utilization of natural resources; and (5) a program for 
pemecying che deficiencies of existing programs and activities, to- 
gether with recommendations for legislation. 

Sec. 292. There is created in the Executive Office of the President 
a Council on Environmental Quality (hereinafter referred to as the 
“Council”). The Council shall be composed of three members who shall 
be sppomnied by the President to serve at his pleasure, by and with 
the advice and consent of the Senate. The President shall designate 
one of the members of the Council to serve as Chairman. Each mem- 
ber shall be a person who, as a result of his training, experience, and 
attainments, is exceptionally well qualified to analyze and interpret 
environmental trends and information of all kinds: to appraise pro- 
grams and activities of the Federal Government in the light of the 
policy set forth in title I of this Act; to be conscious of and responsive 
to the scientific, economic, social, esthetic, and cultural needs and in- 
terests of the Nation; and to formulate and recommend national 
policies to promote the improvement of the quality of the environment. 


~ 
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Sxo. 203. The Council may employ such officers and employees as 
may be necessary to carry out its functions under this Act. In eddition 
the Council may-employ and fix the compensation of such experts an’ 
consultants as may be necessary for the carrying out of its functions 
under this Act, in accordance with section 3169 or title 5, United States 
Code (but without regard to the last sentence eee ; 

Sec. 204.- It shall be the duty and function of the Council— 

(1) to assist and advise the President in the preparation of the 
Environmental Quality Report required by section 2015 : 

(2) to gather timely and authoritative Information concernin 
the conditions and trends in the qualicy of the environment bot 
current and prospective, to analyze and interpret such informa- 
tion for the purpose of determining whether such conditions and 
trends are interfering, or are likely to interfere, with the achieve- 
ment of the policy set forth in title I of this Act, and to compile 
and submit to the President studies relating to such conditions 
and trends; : 

(8) to review and appraise the various programs and activities 
of the Federal Government in the light of the policy set forth in 
title I of this Act for the purpose or determining the extent to 
which such programs ar activities are contributing to the 
nchievement of such policy, end to make recommendations to the 
President with respect thereto; 

_ (4) to develop and recommend to the President national poli- 
cies to foster and promote the improvement of environmental 
quality to meet the conservation, social, economic, health, and 
other requirements and goals of the Nation; 

($) to conduct investigations, studies, surveys, research, and 
analyses relating to ecological systems and environmental quality; 

©) ‘to document and define changes in the natural environment, 
including the plant and animal systems, and to accumulace neces- 
sary data and other information for a continuing analysis of these 
changes or trends and an interpretation of their underiying 
causes; 

(7) to report at least once each year to the President on the 
state and condition of the environment; and 

(8) to make and furnish such studies, reports thereon, and 
recommendations with respect to matters of policy and legisla- 
tion as the President may request. 

Src. 205. In exercising its powers, functions,.and duties under this 
Act, the Council shall— 

(1) consult with the Citizens’ Advisory Committee on Environ- 
mental Quality established by Executive Order numbered 11472, 
dated May 29, 1969, and with such representatives of science, 
industry, agriculture. labor, conservation organizations, State 
and local governments and other groups, as it deems advisable; 


and . 
®) utilize, to the fullest extent possible, the services, facilities, 
and information (including statistical information) of public and 
pee agencies and organizations, and individuals, in order that 
luplication of effort and expense may be avoided, thus assuring 
that the Council’s activities will not unnecessarily overlap or con- 
flict with similar activities authorized by law and performed by 

lished agencies. 
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January 1, 1970 -5- Pub. Law 91-190 
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Sxzo. 206. Members of the Council shall serve full time and the Tenure exd 
Chairman of the Council shall be compensated at the rate provided convense=ior. 
for Level I of the Executive Schedule Pay Rates (5 U.S.C. 5313). - 80 St=t. 46C, 
The other members of the Council shall be compensated at the rate 46+ 
provided for Level IV or the Executive Schedule Pay Rates (5 
S.C. 5315). 81 Stet. 638. 
Sxc. 207. There are authorized to be appropanee to carry out the Appropriatiors. 
rovisions of this Act not to exceed $300,000 for fiscal year 1970, 
00,000 for fiscal year 1971, and $1,000,000 for :each Eecal year 
thereafter. 
Approved January 1, 1970. 
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IN THE MATTER OF THE APPLICATION OF BEFORE THE 
BALTIMORE GAS AND ELECTRIC COMPANY PUBLIC SERVICE COMMISSION 
FOR A CERTIFICATE OF PUBLIC CONVENIENCE OF MARYLAND 

AND NECESSITY FOR THE CONSTRUCTION OF 

A NUCLEAR POWER PLANT NEAR LUSBY, . 
CALVERT COUNTY, MARYLAND. CASE NO. 6394 
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Appearances: 


James A. Biddison, Jre, Esquire 
William L. Marbury, Esquire . 
We Robert Buchanan, Esquire 
David A. Harkness, Esquire 
Counsel for Baltimore Gas and Electric Company 


J. William Hinkel, Esquire 
People*s Counsel 


Je Frank Boyd, Esquire 
Counsel for the County Commissioners of Calvert County 


James C. Cawood, Jre, Esquire 
Counsel for Frank Re and Calpurnia S. Carter and the 
Chesapeake Environmental Protection Association, Ince 


Je Cookman Boyd, Jre, Esquire - 
Counsel for the Chamber of Commerce of Metropolitan Baltimore 


Joyce M. Hill 
In Proper Person 


By the Commissione January 19, 1971 
HISTORICAL BACKGROUND 
The application of Baltimore Gas and Electric Company Chereinafter 
sometimes referred to as *Company"™ or Applicant") was filed pursuant to 


Section 54A of The Public Service Commission Law, (Article 78, Annotated Code of 


Maryland, 1969 Replacement Volume) which Section became effective July 1, 1968 


and reads as follows: 
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"Yo electric company muy begin the construction in 
faryland of a yenerating station or any overhead trans- 
mission line designed to carry a voltage in excess of 
6y,UUu volts, or exercise tne right oi eminent domzin in 
connection therewith, without hivine Lirst ovtained from 
the Cormission a certificate of public convenience und 
necessity -or the construction oi the station ES 
fhe Commission snall hold a vublic heuring on cach %: 
plication ror a certivicate o. ;ublic convenience a 
necessity in the arew in which any portion o1 the con- 
struction of a generatin;; stution or an overhead trens— 
mission line designed to carry a voltage in excess of 
69,000 volts is proposed to be located, togetner with 
the local governing bodies o1 each such urea, unless any 
governing body wishes now to: participate in the hearing. 
The Commission shall take finel action only after due 
consideration o1 the recommendations of such governing 
bodies, the need to meet present and future demanas for 
service, eitect on system stability and reliability, 
economics, esthetics, historic sites, and, when applicable, 
the erfect on air and water pollution. ‘the suid pudlic 
hearing shall be aavertised in a newspaper ov general 
circulation in the area a:tected once in each of the two 
successive weeks immediately prior to tne hearing." 


For some time the proposed plant has veen the subject ot considerable 
public interest und regulatory end legal proceedinzs. it, tneretore, seems ap- 
propriute in our consideration of this application to review brierly prior pro- 
ceedings before the Commission involving this plunt so as to place the matter in 
proper perspectives 

: On Lay 28, 1909, reople's Counsel petitioned the Commission to require 
the Company to apply for a Certificute of Public Convenicnce and Necessity under 
the provisions of Section 54a of the lublic service Commission Law for the 
construction of a nuclear power plant ut Calvert Cliff's, Culvert County, hk-rylande 
Heurings were held on this petition, the sole issue before tne Commission being 
whether or not construction within the meuning of Section ‘Sha was begun prior to 
July 1, 1968. If construction had begun »rior to that date, the Company 


would not be required to seek a Certificate from the Commissions 
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At the hearing the Company produced testimony that (a) in December 
1966 it agreed to buy from General Electric Company a $25,000,000 turbine 
generator; (b) in May 1967 it signed a memorandum of understanding with Com- 
bustion Engineering, Inc. for construction of the proposed plant's nuclear 
steam supply system; (c) about a week later the deed to the site was delivered; 
-(a) three days later the Company made a public announcement of its intent to 
construct a two-unit nuclear power plant at Calvert Cliffs; (e) immediately 
thereafter the Company caused to be drilled core borings in the earth of the 
proposed site to determine the composition and utility of the ground; (£) in 
_June 1967 the Company ordered a second generator from Westinghouse Electric 
Company at a price of $25,000,000; Cg) on July 31, 1967 the Company hired 
Bechtel Corporation (Bechtel) to provide services for engineering and construction 
for the Calvert Cliffs nuclear power plant; (h) in August 1967 certain seismological 
studies at the site were contracted for; (i) in December 1967 Bechtel prepared a 
bar chart showing excavation scheduled for June 1968, and in February 1968 a 


master flow chart that also estimated that excavation would begin in June 1968; 


| 


| 
| 
| 
| 
| 


(j) in January 1968 the Company sought and received from Calvert County a permit 


to "construct a metal shed" on land adjacent to the site to use in testing con=- 
densor tubes; (k) later in January 1968 the Company filed with the Atomic Energy 
Commission an application for a permit to construct the nuclear generating 
station; (1) lumber companies cut marketable timber in February 1968; Gn) in 
April 1968 C. Je Langenfelder & Sons, Inc. began clearing and grubbing operations; 
(n) on June 6, 1968 Langenfelder began to move earth in order to level the site 
to an elevation of Plus 1. 

The Commission considered that this activity constituted the beginning 


of construction prior to the effective date of the law and, accordingly, by 


age 
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its Order No. 57778, entered July 31, 1969, denied the petition of Peoplets 
Counsel. 

The Commission's decision was affirmed on sppeal by the Circuit Court 
for Anne Arundel County. However, the Court of Appeals of Maryland determined, 
in a 5 to 2 opinion filed October 23, 1970, that construction had not begun prior 
to July 1, 1968, within the meaning of Section 54A, and remanded the case to the 
Commission for further proceedings. By Per Curiam opinion filed October 30, 
1970, the Court declined to give an advisory opinion to the Company interpreting 
its decision filed on October 23, 1970. The Court did say, however, that the 
Commission should hold the hearing and make its determination as soon as 
reasonably possible and that the Company should facilitate the fastest progress 
reasonable under the circumstancese : 

Thereafter the Company on November 2, 1970, filed an application for 
a Certificate of Public Convenience and Necessity for the construction of the 
nuclear power plant at Calvert Cliffs, Calvert County, Marylande The Commission 
on November 4, 1970, after public hearing issued an order directing the Company 
to stop construction of the nuclear power plant by the close of business on 
November 6, 1970 (except for construction necessary to prevent an unsafe or 
hazardous condition from existing at the plant site). The "stop-work" decision 
of the Commission was appealed by the Company to the Circuit Court for Calvert 
County, and after hearing on November 6, 1970 the Court eeayee the order of the 
Commission pendent Lite until such time as the Codntsstcn should hold hearings 


and render a decision on the application filed by the Company for a Certificate 


of Public Convenience and Necessity for the nuclear power plante 


Et Ry a 
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PARTICIPANTS AND PARTIES 


Pursuant to the provisions of Section 54A, the County Commissioners 
of Calvert County (the local governing body) participated in the hearing and 
was represented each day by one or more of its members or its Counsel. Counsel 
| for the Calvert County Commissioners also called several witnesses who gave 
testimony. 

In addition to the Applicant, Peoplets Counsel entered his appearance 
and participated on behalf of the public generally throughout the proceeding. 
Chesapeake Environmental Protection Nesoetecion: Inc. and Frank R. and Calpurnia S. 
Carter (CEPA) were permitted to intervene and were represented by Counsel. Other 
intervenors were the Chamber of Commerce of Metropolitan Baltimore by Counsel and 


Mrs. Joyce M. Hill, individually. 


TESTIMONY OF THE WITNESSES 
Witnesses for the Applicant 


John E. Taulbee, Treasurer, Baltimore Gas and Electric Company. 


Mr. Taulbee testified that the present estimated cost of the two-unit 
nuclear power plant is approximately $347,000,000. This includes $1,585,000 
for the cost of land, $300,000,000 for the cost of the plant and an estimated 
$45,000,000 of interest to be capitalized during construction. He also 
testified that the estimated annual effect of the project on the Company*s 


operating expenses, maintenance expenses, depreciation expense and taxes other 


than income taxes would total approximately $23,412,400. Of this total 


frie 
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$3,212,400 is for operating expenses, $2,700,000 for maintenance expenses, 
$10,300,000 for depreciation expense, and $7,200,000 for taxes other than 
income taxes. In addition, there will be an estimated cnmval fuel cost of 


about $17,000,000. 


John W. Gore, Jr., Vice President for Engineering and Construction, 


Baltimore Gas and Electric Company. 


Mr. Gore's responsibilities encompass the planning, engineering, 
design and construction of the major elements of the electric system for the 
Applicant. In this capacity he has overall responsibility for the Calvert 
Cliffs project. | 
Mr. Gore described the plant site as occupying | approximately 100 acres 
of a total of 1,135 acres owned by the Company at that location. According to 
this witness the plant is designed for two units, each with a nominal output of 
800 megawatts. He described the nature of the nuclear steam supply system, 
stating that the Bay water used for cooling never comes in contact with the 
nuclear fuel. The reactor itself will use fresh water from wells drilled on 
the Company's property. However, he stated that from the Radwaste System minute 
amounts of radioactive substances will be discharged into the Bay when the 
activity is low enough to meet the requirements of the water permit issued by 
the Department of Water Resources. This will be a controlled release and will 
: be monitored. The maximum annual design discharge would be 14 times the volume 
of the primary loop of approximately 11, 000 cubic fect of water. The witness 
said that it is illegal to transport radioactive Liquids over highwayse He also 


said that the radioactivity levels are monitored continuously by instrument 


within the plant and by records that will be made of those levels. 


Gu 
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The witness stated that the Atomic Energy Commission (AEC), the 
State Department of Water Resources and the State Department of Health will 
maintain continuous surveillance over the activity of the plant. 

Mr. Gore then testified that the nuclear fuel will be fabricated 
in the form of ceramic pellets of uranium dioxide approximately % inch to 
“1 inch long but less than % inch in diameter and loaded into fuel tubes about 


% inch in diameter and 12 feet long. These tubes will be constructed of 


zircalloy, and Mr. Gore said that there had been some years of experience 


with a number of reactors using this type of tube without serious adverse 
effects. The tube will be installed inside the nuclear reactor vessel and the 
core structure. 

The fuel will be enriched by the United States Atomic Energy Com- 
mission. The. witness stated that he did not visualize any shortage in the 
availability of miclear fuel for the Calvert Cliffs plant. Mr. Gore also 
said that the spent fuel would be reprocessed in South Carolina under a contract 
and the useable fuel recovered would be reused in the fuel cycle. 

He discussed the function of cooling towers and said that their use 
at the Calvert Cliffs site was not practical. The principal reason for this 
Conctuston was that 210 tons of salt per day would be sprayed over the surrounding 
terrain from the cooling towers. 

Mr. Gore further testified that the plant site was not visible from 
State Routes 2 or 4. He said that architecturally the plant is low profile in 
that the structures with relation to the surrounding natural elements did not 
stand out onduly. It was also his testimony that there are two designated 


historic sites ldcated on the 1,135-acre tract occupied by the plant site. One 
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is oun as Parran's Park and is just off Route 2-4; the other is known as 
Preston's Cliffs and is near the construction area. Mr. Gore said that both 
of these former residences are in a total state of disrepair and that the 
Company had fenced them in to prevent any further vandaliem or injury to the 
curious by climbing through the dilapidated structures. The next nearest 
historic site is about two miles away and the plant is not visible from that 


site. 


Fred Stern, employed by Combustion Engineering, Ince and assigned as 


Project Manager for the Calvert Cliffs project. 


Combustion Engineering is a firm that carries on diversified activities 
but the main products of its utility division are power plant boilers and nuclear 
reactors for power nantes : 

Mr. Stern testified that the Calvert Cliffs plant will use zircalloy 
clad fuel rods. He said that zircalloy has been the oot frequently used 
material for cladding fuel rods in nuclear electric generating plants. He also 
said that to his knowledge the use of zircalloy clad fuel rods has not caused 
any problems with reference to health aspects in the event of fuel failure nor 
has the use of zircalloy caused any failures in fuel rods. The witness also 
stated that he did not know of ‘a better type of fuel element than the zircalloy 


- clad fuel element. 


William L. Ridenhour, Manager of the Electric Systems Planning 


Department of Baltimore Gas and Electric Company. 


Mr. Ridenhour testified. that the Calvert Cliffs plant will have a 


capacity of about 845 megawatts in 1973, about 1,710 megawatts in 1974 when 


PUBLIC SERVICE COMMISSION 


OF MARYLAND 


the second unit is scheduled to begin operations and about 1,730 megawatts 
in 1975. According to this witness the present installed generating capacity 
of the Company is approximately 3,000 megawatts so that each of the Calvert 
Cliffs units represents about 28 percent of this present capacity. He said 
that the capacity of the Calvert Cliffs plant was urgently needed to supply 


“customers in the year 1973 and thereafter. He also said that without the 


first unit in 1973 the Applicant's reserve capacity would be essentially zero 


and that in 1974 the peak load would exceed the capacity. Mr. Ridenhour 
stated that during the past summer the reserve was approximately 9.6 percent. 
He further testified that the Applicant planned to sell 500 megawatts in 1974 
to Potomac Electric Power Company, leaving a reserve of 21.5 percent. 
According to Mr. Ridenhour the increase in the Company's load during 1968 and 
1969 averaged 12 percent. He also said that a 20-percent reserve capacity 
was desirable. 

Mr. Ridenhour further testified that extensive and detailed studies 
had been made of the stability of the Calvert Cliffs plant which demonstrated 
that the plant will be stable and will not go out of step with other units. 
The plant with its associated transmission line has been determined by the 
Mid-Atlantic Area Coordination Group to meet the reliability standards of that 
porate Mr. Ridenhour further testified that the reliability of the 
Company's system and of the interconnected PJM System will be increased because 
the reserve of poner ion over the expected load will be increased. 

With respect to other studies, Mr. Ridenhour testified that the most 
significant economic factor to be considered in this case is the cost of fucl. 
In this connection he said that nuclear fuel is much cheaper per unit of 


electrical output than any known fossil fuel. At the present time he reported . 
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a cost for nuclear fuel of 2.09 mills per kilowatt hour and a cost of 5 mills 


for oil. No 1970 cost compar ison was furnished for low eul fur coal since, 
according to the witness, it was not available in the quantities needed. The 
witness said that the cost to build the nuclear plant is about $100, 000,000 
higher than a fossil fueled plant, “put that the annual operating costs which 
‘result from the use of nuclear fuel are about $30,000,000 lower than for a 
comparable fossil fueled plant, which far outweighs the higher annual carrying 
charges associated with Ene nuclear plant. Mr. ‘Ridenhour then testified that 
studies had indicated that the most economic plan was to FEES a nuclear. 
‘plant. He also said that the Company believed that the cost of low sulfur 
coal and low sulfur oil would increase over the years more rapidly than the 


cost of nuclear fuel. 


Morton I. Goldman, Vice President and General Manager of the En- 
vironmental Safeguards Division of NUS, a firm providing consulting engineering 


and scientific services to the utility industry. 


Dr. Goldman testified that since early 1967 his firm has been employed 
to assist with certain nuclear problems in connection with the design of the 
Calvert Cliffs plant. He said that 99.9999 percent of the radionucleids, with 
the exception of tritium, are removed from the water in the primary coolant 
system after treatment so that .0001 percent is discharged ultimately into the 
— le also stated that if this Liquid waste were removed from the plant by 
tank truck, it would require cach day between three and ‘five integral tank 
trucks surrounded by absorbent material capable of absorbing at least twice 


the volume contained in the inner tank and the entire tank truck would have to 
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be buried because no burial site in the United States will accept this loose 
liquid for disposal in the ground. 

Dr. Goldman also testified that by comparison the 99.9999 percent 
of the radionucleids that are removed from the water in the primary cooling 
system would be solidified at the site, packaged in containers and shipped by 
“truck to approved burial sites. He estimated that there would probably be 
two to three truckloads per year of small drums, equivalent in size to 50- 
gallon oil drums, involved in these shipments. The witness further said that 
the present level of radioactivity in the Bay from natural sources, and in 
the case of tritium from weapons test fall off, is about 300 picocuries per 
milliliter and that the maximum dtecharge into the Bay from the primary 
coolant system under the water permit is 10 picocuries per milliliter or 1/30th 
of what is naturally present. The expected discharge is 14 picocuries per 
milliliter. According to Dr. Goldman there will be a monitoring program at the 
location of the discharge in the Bay but since a discharge in the Ocean could 
not be monitored effectively it is not now permitted by the AEC. He stated 
that it is safer to discharge the diluted material into the Bay than to risk 
transportation by barge or truck of the undiluted waste materiake:.. 

With respect to the release of radioactive eee the witness said 
that some amount was vented to the atmosphere but that it was so small it was 
unmeasurable and would not create any problem with respect to health, safety 
“or welfare of the general public or of the workers in the plant. He also said 
that none of the several processes under development to reduce or eliminate 
this discharge had progressed to a stage where they could be considered feasible 


for installation in the Calvert Cliffs plant. 
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George H. Cobb, Senior Vice President, Kerr-McGee Corporation, a firm 


concerned with natural resources, primarily in energy fuels which include oil, 


gas, coal and uranium. 


Mr. Cobb testified that his firm is the largest domestic miner and 
miller of uranium ore for sale to the Atomic Energy Commission and that it also 
‘makes private sales to utilities. He stated that the aes reserves in the 
United States at the end of 1969 totalled 204,000 tons of U308. This, he said, 
was an increase from the 140,000 tons of reserves in 1966. Mr. Cobb testified 
that he did not visualize any real Beareicy in uranium reserves or the amount 
of uranium which could be mined in the future. He said that the AEC estimated 
that the reserve of 204,000 tons of U308, which is related to a price of about 
$8.00 a pound, would be about 250,000 tons at a price of $10.00 a pound. He 
also said that, in addition, estimates of the potential reserves at $10.00 a 
pound were 600,000 tons of U308. In further testimony Mr. Cobb said that 
through the year 1985 the commercial requirements within the United States will 
be 443,000 tons. It was the view of this witness that with all of the unexplored 
potential in the country, the past performance under the AEC program and the 
RS performance under the domestic market, there is no reason why 0308 will 


not be available in quantities of this nature over an extended period of time. 


Gorard C. Gambs, Director of Special Projects for Ford, Bacon and 


Davis, a consulting engineering firm with offices in New York City. 


Mr. Gambs testified that he specializes in the energy field and energy 
studies. He concluded that there is an inadequate supply of low-sulfur coal, 
an inadequate supply of low-sulfur oil, and that this situation will continue 


for a number of years. He said that the only solution to the problem is to 
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turn as rapidly as possible to nuclear fuel. Mr. Gambs said, by comparing 
production with consumption, that for coal there would be a deficit of about 
20,000,000 tons in 1970, that there was a deficit of 7,000,000 tons in 1969 
and another deficit of about 5,000,000 tons in 1968. He stated that most of 
the uncommitted coal reserves were west of the Mississippi. 

According to Mr. Gambs there are no commercial installations of 
gulfur dioxide removal systems in operation at the present time that would 
permit the use of high-sulfur coal and still meet the air quality standards 
imposed on generating plants in the State of Maryland. He said that there are 
several plants in the country being fitted out with sulfur dioxide removal 
systems but that the plants involved are of a 500 megawatt capacity. The witness 
said that it will be several years before it is known whether or not these 
systems work. - . 

With respect to oil for the generation of electricity, Mr. Gambs said 


that the situation was very serious from both a residual oil standpoint and a 


crude oil standpoint. According to the witness a total of about 14,000,000 


barrels a day are being used. Nine million barrels are produced in this country, 
another one and one-half million barrels come out of gas and liquid, and the 
remaining three and one-half million barrels are imported. The imported oil 

is basically residual fuel and comes mostly from Venezuela. About one-third 

of the oil we obtain from Venezuela comes from the Middle East. He said that 
the oil must be desulfurized to a certain point so that it can be recombined 
with a low-sulfur oil to obtain a low-sulfur residual. This oil is burned by 
utilities in areas where a 0.5 sulfur fucl oil is required. Mr. Gambs said 
there is an insufficient quantity of this low-sulfur oil and that further delays 


in nuclear plant start-ups will create a worse crisis in oil supply than is 
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being experienced this year. He also testified that the United States and 
other major countries would become more and more dependent on ofl from the 
Middle East and that by 1980 this country would have to rely on the Middle 
East for almost half of its oil supply. He said that this situation plus 


declining coal production was stimulating the European countries and Japan 


-to turn to nuclear power plants. 


Mr. Gambs also testified that a 1,600 megawatt: generating plant 
(the rated capacity of Calvert Cliffs) would require 4,000,000 tons of coal 
a year or 16,000,000 barrels of oil a year, which when related to the re- 
quirements for a 30-year period as to coal indicated 120,000,000 tons or a 
reserve of 240,000,000 tons. A block of this size, he cor is not available 
in the Eastern United States. Nor would coal gasification solve the problem 


according to this witness. 


Werner P. Chernock, Director of the Nuclear Laboratories of Com- 


bustion Engineers. 


Mr. Chernock testified that of the 20 reactors that are or have 
operated, 16 use zircalloy cladding for the fuel rods. ‘He also said that by 
1973 there are 25 additional reactors scheduled and they will all use zircalloy 
cladding. In addition, he said that fuel on nuclear sormanines is clad with 


zircalloy. Mr. Chernock stated that in his opinion the fuel which Combustion 


Enginccring is supplying for the Calvert Cliffs plant will last for its 


designed lifetime. 
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Witnesses for the - 
County Commissioners of Calvert County 


Ray M. Jones, Executive Director of the Calvert County Economic 


Development Corporation. 


Dre Jones said that the public services and facilities in Calvert 
County have traditionally been inadequate and have lagged behind most other 
areas of Maryland. He testified that the location and development of the 
nuclear power plant in Calvert County was significant in the economic develop- 
ment of the region in terms of the availability of a large number of construction 
. job opportunities and increases in tax revenues to provide modern public 
facilities and services. He urged that there be no delay in the construction 


program. 


Paul Kernan, engaged in the real estate business in Calvert County. 


Mr. Kernan supported the position of Dr. Jones and said he believed 


the Bay would be perfectly safe and not affected by the nuclear power plant. 


Witnesses for the 
Chamber of Commerce of Metropolitan Baltimore 


Herbert G. Bailey, IJr-, Executive Vice President, Chamber of Commerce 


of Metropolitan Baltimore. 


Mr. Bailey testified that the Chamber was deeply concerned that 
Metropolitan Baltimore may be moving into an cra when clectrical power will 


be in dangerously short supply. In this connection a report was submitted that 
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J had been prepared by the Chamber?s staff economists ‘The conclusions reached 
in the report were: (1) growth on Applicant*s system is faster than the 
national average and to 1975 total demand will probably compound at the rate 
of 9 percent annually; (2) market demand will overtake plant capacity after 

| 1972, and by the end of 1975 the metropolitan service area will be short over 

| 700 megawatts unless Calvert Cliffs comes on as echeduleds (3) that even with 
Calvert Cliffs, demand overtakes supply by 1978 unless additional capacity is 
installed; (4) that power shortages will cause the loss of approximately 30, 000 
new jobs through 1975 based on conservative estimates; (5) that these job 

’ dosses would affect every facet of the ‘areats economy and by 1975 deprive the 

| vetail industry of $135,000,000 in new business annually, retard the service 
industry by $95,000,000 per year and cause reduced annual taxes of $13,000,000 
for the State .of Maryland and local governments; and (6) cause firms considering 
plant locations in mid-Maryland to locate elsewheree The witness urged the 
completion of the Calvert Cliffs nuclear plant on schedule and stressed the 
independence of the Chamberts report and investigation from testimony presented 


by the Company witnessese 


Jack D. Englar also testified for the Chamber ‘and answered several 


clarifying questions with respect to the reporte 


Witnesses for CEPA 


Edvard P. Radford, Professor of Environmental Medicine at Johns 
» Hopkins School of Hygicne and Public Healthe 
Dr. Radford testified that there is no evidence that the tritiun 


that will be released within the limits sect by the Department of Water Resources 
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will have adverse effects on the organisms in the Bay. Dr. Radford expressed 
doubt as to whether fuel reprocessing plants would be capable of reprocessing 
the nuclear fuel used by present and prospective nuclear plants and, if not, 
concluded that it would be necessary to shut down the Calvert Cliffs facility. 
It was brought out that Maryland is the only state that prohibits the storage 
‘or burial of nuclear waste. Dr. Radford also said that in his judgment the 
Calvert Cliffs plant will only operate at a 50 percent reliability after taking 
into account @) the possibility or probability that at the time of peak demand 
of this plant it will have to be partially shut down in order to meet the 
thermal requirements of the Water Resources permit, (2) the fact that the 
general reliability of nuclear power plants has not been as good up to now as 
the conventional fossil fueled plants and (3) the question as to whether there 


will be an opportunity to reprocess the fuel. 


William L. Ridenhour, an earlier witness for the Applicant, was recalled 


as a witness for CEPA, 


Through this witness an exhibit was entered into evidence which con- 
sisted of certain cost estimates made by the Applicant in connection with reaching 
a decision to construct a nuclear plant rather than a non-nuclear plant. It was 
also brought out that the average carrying charge on the capital investment at 
Calvert Cliffs is 4.48 mills per kilowatt hour, that the average insurance is 
0.15 mills per kilowatt hour and that operation and maintenance would average 


0.37 mills per kilowatt hour. 


Carleton Ray, an Associate Professor in the School of Hygiene and 


Public Health of Johns Hopkins, specializing in marine ecology. 
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Dr. Ray testified that based on Hee knowledge and a review of studies 
conducted by several scientific groups and of the permit tesued by the Maryland 
Department of Water Resources, he chonane it was necessary to point out that 
" gome very serious effects could occur which could be detrimental: to aquatic life 

" even if the thermal release from the plant were within the limits set in the 
‘permit. Dr. Ray expressed the opinion that the migratory path of the young 
fish passes close to the plant site and said that he was concerned as to what 
effect the warmer water discharged from the plant-would have on the migratory 
pathways of the young fish. Dr. Ray also expressed the view that an adverse 
physical effect could occur which could threaten the survival of the various 


types of bottom-Living orgeniens. 


Alexander Kusko of Alexander Kusko, Incorporated, Consulting Engineers. 


Dr. Kusko testified that the present price structure of U~308, which 
is in the neighborhood of $8.00 per pound, is geared to relatively enall 
quantities now demanded by the electric power industry. | | He said based on pro~ 
jections made by a Professor Benedict that as consumption of uranium fuel 
4ncreases in the future; the price of U~308 will rise, and if the anticipated 
level of generation using nuclear power is reached, the = of u-308 may rise 


to $30.00 a pound in the year 2000. 


Joseph Mullan, Director of Environmental Affairs for the National 


Coal Association. 


Mr. Mullan testified 2s the known recoverable reserves of bituminous 
coal in the United States stand ae 380,000,000, 000 tons end estimatcd ultimate 


reserves of 1,605,000,000, 000 tons. He said that 3 reserves of low-sulfur 
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coal in the Eastern United States are committed to or owmed by the metallurgical 

industry. The problem with using straight coal is that it does not meet existing 

f air quality standards. He said that progress was being made on developing 

equipment or processes for reducing the sulfur from the fuel itself or from the 

y stacks. Mr. Mullan stated that the processes were being developed in order to 

i meet air quality standards by removing the sulfur when high-sulfur coal is burned. 

He hoped that by the end of 1971 equipment for an 800-megawatt installation could 
be ordered for purchase. The witness also testified that the average price of 

! coal in 1969 varied between 33 and 34 cents per million BIUts and that in 1970 

; the range is between 42 and 44 cents. By stipulation it was agreed that a 

* nuclear power plant at Calvert Cliffs would produce 40 percent more waste heat 

i in the circulating water than a similarly situated fossil fueled plant commensurate 


in size. 


Witnesses Called by the Commission 


William W. Eaton, who in 1969 was Chairman of the Governor*s Task-Force 
| on Nuclear Power Plants. 


Dr. Eaton has an extensive background in scientific fields relating 


: to various fields of physics and engineering. At the present time he serves as 


' Chairman of the Task Force on Nuclear Power Plant Policy set up by the Southern 


' Governors? Conference. 

Dre Eaton cited a recommendation in the report submitted by the Governorts 
i! wack Force on Nuclear Power Plants, an exhibit in this case, which concluded that the. 
: Calvert Cliffs nuclear power plant, operating in compliance with Fedcral and State ~ 


laws and regulations, does not in itself constitute a threat in any significant way 
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| to the health, safety or economy of ‘the State of Maryland or its citizens, nor will 


| the plant seriously impair the quality of the Chesapeake Bay environmente 

Dr. Eaton said that radiological discharges will be well within the 

| established limits and described them as infinitesimal when compared to the 
variable natural background radiation to which man has been subjected since the 
beginning of timee He also said that the thermal effects will be relatively 


emall, extremely HOSES and would not, in his opinion, represent a problem. 


Paul W. McKee, Director of the eer Department of Water Resources. 


Mir. McKee testified that his Department has made it clear in its 
permit that the Applicant will be under a continued obligation to demonstrate 


that the water quality is not impaired and that water resources are not damaged 


# by the operation of the plant. He said that the Department of Water Resources, 


through its own staff or through efforts by others under contract to the 
Department, will continue careful monitoring of these operations, and insisted 
that such monitoring by the Department will not relieve the Company of ‘the 
responsibility to perform its own monitoring and surveillance operations with 
complete and continuous reports to the Department. 

5 It was Mre McKeets opinion that the permit issued by his Department, 
with the conditions as indicated, will grant to the Company lawful use of the 
waters of the State, while at the same time protecting the best interests of 
the public. He said that the permit, which was issued to and accepted by the 
Baltimore Gas and Electric Company, is the most restrictive permit 3 issued 
by the Department of Water Recerca and may be the most restrictive in the : 


Natione The severe restrictions incorporated in this permit are considered 
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necessary in order to provide adequate protection for aquatic life and for 


the public safety and welfare. 


In addition, Mr. McKee stated that the Department of Water Resources 


is fully prepared to enforce all of the restrictions and conditions of the 
permit. Violation of any of these restrictions, conditions or provisions of 


- applicable law may cause the Department to revoke the permit. 


Letter from J. Millard Tawes Secretary of the Department of Natural 


Resources. 


A letter from the Secretary of the Department of Natural Resources 
was received into evidence. This letter advised the Commission that the 
Department of Natural Resources has determined that the Calvert Cliffs nuclear 
power plant at Lusby, Calvert County, Maryland, will not significantly threaten 
or secvasbelty impair the water quality of the Chesapeake Bay provided the 
facility is operated in compliance with the strict standards set by Federal 
and State authorities. The Company is legally bound to comply with these 
regulations or suspend operations. The letter concludes that the power plant 
operated in accordance with these conditions will not constitute a hazard to 


the environment, the Chesapeake Bay or the general public. 


Lee Zeni, Special Project Engineer of the Maryland Deparment of 
Natural Resources, offered himself for cross-examination on the contents of 


this communication. 
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Witnesses for People's Counsel 


(at their request several witnesses were called by People's Counsel 


to testify, although they were not a part of his case in chief.) 


Robert E. Bauman, State Senator-elect, representing the upper part 


‘of the Eastern Shore. 


Mr. Bauman recommended design changes in the plant generally to eliminate 
the potential for any kind of environmental pollution. He urged the Commission to 
give the application very careful study to insure a decision consistent with the 


public interest. 


Thomas A. Matthews, an Associate Professor in the Department of Physics. 
and Astronomy at the University of Maryland, who specified that he appeared as an 


individual and not as an expert. 


Dr. Matthews testified that he also had the Seetericy to speak for the 
Sierra Club. It was the view of this witness that much still has to be learned 
about the effects of the thermal and radioactive pollution of the proposed plant 
on the ecology of the Chesapeake Bay. He said that there would be some effect, 
but it would not be known whether it was serious until the necessary biological 
_ studies have been made. It could disrupt the commercial ‘and sport fishing in the 
Bay. He urged further biological studics and said that.no construction on the 


plant should be allowed until they were made. 


James A. Carpenter, an Associate Professor in the Department of Earth 


and Planetary Sciences at the Johns Hopkins University. : ‘He also participates 
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in the activities of the Chesapeake Bay Institute as a research acientist but 


said he was testifying as a member of the public. 


Dr. Carpenter said he serves“on a committee supervising studies of 
the discharges of waste heat from the Oyster Creck Power Plant in New Jerscy. 
He stated that these studies have been conducted over a four-year period, and 
“he has formed an opinion that the warming of the Chesapeake Bay associated 
with the quantities of heat to be produced from the Calvert Cliffs nuclear 
power plant will not produce observable changes in the biological populations 
eres Dr. Carpenter disagreed with the testimony of Dr. Ray and also said 


that he would not know how to prescribe the complete study urged by Dr. Matthews. 


Morgan Huntington, a mining engineer who has a large number of domestic 


and foreign patents, including nuclear fuel patents. 


Mr. Huntington said that he opposed the granting of a permit until 
there was assurance of absolute security against demolition of the reactor by 


sabotage. 


Lewis Eugene Cronin, Director of the Chesapeake Biological Laboratory 


at’ Solomons, as well as Director of the Natural Resources Institute of the 


University of Maryland. 


Dr. Cronin discussed various factors that should be considered by the 
Commission with respect to the operation of the plant on the Bay. He expressed 
the opinion that there is not sufficient information to assure that there will 
be no adverse effects nor sufficient information to make a reasonable prediction 
of all of the effects. However, he did not take a position for or against the 


construction of the plant. Dr. Cronin agreed with the testimony given by 
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Dr. Donald W. Pritchard before the Maryland Department of Water Resources on 


February 19, 1970 to the effect that the research BrOerane supported by the 
State of Maryland have provided knowledge which provides the Natural Resources 
agencies of this State with a better basis for notes the possible effects 
of the discharge of waste heat and low level operation Bedioactive wastes into 
‘the Chesapeake Bay than probably exists for any other marine environment 


along the coasts of this country. 


John W. Gofman, Professor of Medical Physics at the University of 
California at Berkely and Research Associate in the Biomedical Division of 


the Lawrence Radiation Laboratory at Livermore. 


Dr. Gofman testified that if the Calvert Cliffs plant operates within 
the Water Resources standards (1% of allowable AEC Limits), it was his opinion 
that it aoaid be grossly unsafe for the people of the State of Maryland. 
According to Dr. Gofman the AEC standards, and even one "percent of the standards, 
are grossly in error because they neglect to take care of the biological concen- 
tration of a wide variety of nuclides. He said that there is no proof whatsoever 
that any amount of radiation is safe. He also said that a release of one percent 
of AEC standards at the Calvert Cliffs plant would undoubtedly have an effect 
in the form of an increased risk of cancer and leukemia and an effect of genetic 
injury that will be perpetuated in the future generations. In effect, Dr. Gofman 
states that because of a lack of data there are no safe standards for running a 
nuclear power plant and that the only proper course to follow with respect to 
the construction of nuclear power plants is total containment. Dr. Gofman 
questioned the AEC limits in general and said that for a variety of radionuclides 


released at a one percent limit, biological concentration processes can give 
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individuals well beyond the border of the plant doses that may come to or 


surpass the 170 millirems limit. 


Adolph J. Ackerman, a consulting engineer with offices in Madison, 


Wisconsin. 


Mr. Ackerman testified that the capacity of the Calvert Cliffs plant 
exceeded any other nuclear plant now in operation. He also testified that 
generation by nuclear power represented less than * of one percent of the total 
generating capacity in the United States. He said that since a nuclear plant 
must be completed before an operating license is granted by the AEC, there is a 


financial risk involved in constructing a nuclear facility. 


David Marra, who serves with the United States Navy as head of the 


Descriptive Oceanography Branch, testified as an individual. 


Mr. Marra testified that if anything is to be added to the environment, 
be it PCB or DDT, then as much as possible should be known about the present 
levels and the allowable control limits set for the particular region. He said 
that he had not geen in any literature what the background levels of radiation 


flowing through this area are projected to be. 


Charles E. Olson, associated with the firm of Van Scoyoc and Wiskup, 


public utility consultants. 
Dr. Olson testified that in addition to the costs of operation and 


maintenance of the Calvert Cliffs plant, there were “gocial costs" occasioned 


by environmental damage. Dr. Olson said that these costs are not recovered in 


the company’s revenue requirement but that society as a whole bears these costs. 
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He also said that this results in under-pricing the service and, in turn, may 
or may not result in excessive consumption requiring the construction of 

facilities that otherwise may not be needed. The witness said that one thing 
that might be done with rate design is to reverse the block Yate structure so 


that the more electricity used, the higher the price. 


Eric David Schneider, Director of the Ocean Floor Analysis Division 


of the United States Naval Oceanographic Office, testified as a private citizen. 


Mr. Schneider said that it was his feeling that the Calvert Cliffs 

* plant will have to be shut down during a large period of the summer because 
the inflow water for cooling purposes will be higher than 80 degrees. He also 
said that the process of drawing water from the lower level of the Bay and 


discharging it at the surface would highly enrich the surface in phosphate. 


Jesse W. Malcolm, who is employed by and appeared on behalf of the 
Chesapeake Bay Foundation. 
Mr. Malcolm said that it was the Foundation's position that the 
proposed Calvert Cliffs nuclear power plant constitutes a potential probtem 
of great magnitude and it would be improper for the State of Maryland not to 


conduct independent studies of the proposal in the public interest. 


Marlene Ances, who appeared as a representative of the Women's Civic 


League, Inc. 


Mrs. Ances read a statement into the record. The statement emphasized 


that the League could not find reasons for the chosen site of the Calvert 
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Cliffs nuclear power plant, the proposed design, or the validity of the stated 


safeguards against thermal pollution in the areca. 


Anne B. Rutledge, Environmental Quality Chairman of the League of 


Women Voters of Anne Arundel County. 


In a brief statement Mrs. Rutledge focused attention on that portion 
of the permit issued by the Department of Water Resources which provides that 
if a final decision by a court having jurisdiction over the State holds tl..t 
the AEC has preempted the right of a state to regulate such discharges, such 


; _ provisions in the permit as may be in conflict shall become null and void. 


E. Churchill Murray, a member of the public. 


In his statement Mr. Murray said he was apprehensive because of the 
lack of knowledge in depth of the effect of the operation of the plant on the 


Bay. 


Witnesses for Joyce M. Hill 


Henry G. Edler, Vice President of Operations for Ambionics, a 
Washington, D. Ce firm that principally makes studies in various fields of 


government. 


Mx. Edler bricfly discussed several ways he thought the discharve 


temperature of the water could be reduced. 
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Alfred E. Robinson, Jr-, employed by the Corps of Engineers of the 
United States Army. 


Through Mr. Robinson the Chesapeake Bay Plan of Study prepared by 
the Corps of Engincers and The Advisory Group to the Chesapeake Bay Study was 
introduced. The purpose of the document was described as identifying some of 


‘the ecological problems that may exist in the Bay. 


Lewis Battist, associated with Ambionics, Incorporated. 


Dr. Battist testified that he had recently made an application for a 
patent on a gaseous air-borne monitoring system which, he said, was far more 
sensitive than any he currently knew about. At present, he said, a prototype 


was being built for field testing. 


Everett M. Adams, a salesman for Westinghouse Electric Corporation. 


This witness was not qualified to answer most of the questions asked 


by Mrs. Hill, and any reference to his testimony would be meaningless. 


Mildred A. Stellfox, a graduate registered nurse who has done public 


health work. 


Mrs. Stcllfox said she opposed the granting of the application and 
expressed concern as to the adequacy of insurance applicable to nuclear power 


plants. 


Paul Tompkins, former Director of the Federal Radiation Council, a 
body that was abolished on December 2, 1970 and its functions absorbed into the 


newly created Environmental Protection Agency. 
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Dr. Tompkins testified in effect that the operation of the Calvert 


Cliffs plant within one percent of AEC maximum permissable concentration would 


be safes He also testified that the tritium concentrations that would be 
discharged by the plant within the limits prescribed by the permit of the 
Department of Water Resources would not be dangerous. Dr. Tompkins said that 
“from the standpoint of the radioactivity releases the operation of the Calvert 
Cliffs plant would not harm acquatic life in the Chesapeake Bay or be harmful 
to the people residing in the State of Maryland. He also testified that it 
would not be harmful for humans to eat fish, crabs or oysters caught in the 


immediate vicinity of the plant after it was in operations 


Rebuttal Witness for Applicant 


Frederick J. Jeffers, a Senior Engineer in the Electric Engineering 


Department of Baltimore Gas and Electric Company. 


Mr. Jeffers testified that the Academy of Natural Sciences in Phila~ 
delphia had been retained in 1967 to plan a program of study of the Calvert 
Cliffs site. As a result, two large surveys are made each year in June and July 
to determine the abundance and diversity of the protozoa, algae, vertebrates and 
. fish in the areae In addition, he said, monthly surveys are made to determine 
the plankton, the productivity and the types of fish, crabs, oysters and clamse 
Monthly surveys are also made of the chemical and physical properties of the 
water at the site. The witness said that two studies are made outside of the 
sphere of influcnce of the plant and two are within the sphere of influence. 


He also said that the pre-operational studics will. be for a five-year period 
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and that similar studies are planned to continue for a five-year period if the 
plant is authorized to become operational. Reports are submitted annually on 


the results of the studies. 


DISCUSSIONS, CONCLUSIONS AND FINDINGS 


Under Section 54A the Commission in making ite; decision on the ap- 
plication of Baltimore Gas and Electric Company for a Certificate of Public 
Convenience and Necessity for the construction of a nuctear power plant at . 

HS Calvert Cliffs, Calvert County, Maryland, is required to! give due consideration 
to the following factors or elements: : 

(1) the recommendations of the local governing body; 

(2) the need to meet present and future demands for service; 

(3) the effect on system stability and reliability; 

(4) economics; | 

(5) esthetics; 

(6) historic sites; and 


(7) the effect on air and water pollution. 


Recommendation of the Local Governing Body 


There has been filed in this proceeding, a recommendation made by the 
Board of County Commissioners of Calvert County. This local governing body 
participated at each day of hearing through representation by one or more of 


its members and/or its counsel. The recommendation received by the Commission 
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from the Board of County Commissioners was most comprehensive and fully developed 
the basis for the following recommendation: 
. | . the Board of County Commissioncrs recommends 
to the Public Service Commission of Maryland that it issue 
to the Baltimore Gas and Electric Company a Certificate 


of Public Convenience and Necessity for the construction 
of the Calvert Cliffs Generating Station." 


Thies recommendation was signed by all three of the members who constitute 


the Board of County Commissioners of Calvert County. 


Need to Meet Present and Future 
Demands for Service 
The need for the facility to meet present and future demands for 

service was established by the Applicant. The plant will have a capacity of 
about 845 megawatts in 1973 when the first unit comes on line and about 1,710 
megawatts in 1974 when the second unit is scheduled to begin operations. The 
present generating capability of the Company is about 3,000 megawatts. The 
Company's load has been growing during the past two years at the rate of 


12 percent. Without the facility at Calvert Cliffs the Applicant in 1973 would 


have essentially a zero reserve capacity and in 1974 the load during peak is 


estimated to exceed the capacity by 336 megawatts (or by minus 8.3 percent). 
Parenthetically, it may be noted that an independent study submitted by the 
Chamber of Commerce of Metropolitan Baltimore concluded that without generation 
from Calvert Cliffs the metropolitan area will be short over 700 megawatts by the 
end of 1975. The Commission is well aware of the integrated nature of the PJM 
System and that the reserve capacity of the pool should be given considerable 


weight in assessing future reliability. 


-31- 


PUBLIC SERVICE COMMISSION 


OF MARYLAND 


While the Company is a member of the PJM System, which group hopefully 
could temporarily make up the shortage if the Calvert Cliffs plant did not become 
operational, the fact remains that each member company ts obligated to provide 
its share of generation. Moreover, there is no assurance that other units depended 
upon by the PJM System starting with 1973 will be enueercice or that some of those 
‘now in service may not experience unanticipated Deere Most informed sources, 
including this Commission, believe that a 20-percent reserve capacity is desirable. 
For the Company this can only be achieved by completion of the Calvert Cliffs 


facility. 


Effect on System Stebility and Reliability 


Here again the evidence indicates that based on extensive and detailed 
studies the plant will be stable and will not go out of. step with other units. 
In addition, the plant with its associated peventecion: line has been determined 
by the Mid-Atlantic Area Coordination Group to meet the reliability standards of 
that organization. Moreover, both the reliability of the Company's system and 
of the interconnected PJM System will be improved because the reserve of 
geheration over the expected load will be increased. Finally, there was evidence 
that the larger units employed in nuclear power plants are more reliable since 
i . they operate at a lower speed than those associated with a fossil fueled plant. 

Another aspect of reliability is related to the long range availability 
of nuclear fuel. In this connection the evidence indicated that uranium reserves 
in the United States totalled 204,000 tons of U~308 in 1969. This reserve is 
related to a price of about $8.00 a pound. According to AEC estimates this 
reserve would be about 250,000 tons at a price of $10.00 a pound. Additional 


estimates of the potential reserves at $10.00 a pound were 600,000 tons of U-308. 
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It was also estimated that through the year 1985 the commercial requirements 
within the United States will be 443,000 tons. If the potential and proven 
reserves at $10.00 a pound total 850,000 tons, then commercial supplies of U-308 


well beyond 1985 would be available. There was further evidence that the un- 


explored potential should result in the availability of U-308 in sufficient 


-quantities over an extended period of time. 

The evidence also showed that the fossil fuel situation for oil was 
very serious. The United States uses 14,000,000 barrels a day, of which about 
3,500,000 barrels are imported. By 1980 this ES will become quite dependent 

on imported oil. Of course, the oil burned by the utilities must be desulfurized 
to meet air quality control standards. The availability of low-sulfur content 
coal in large quantities is also critical. If fossil fueled, the Calvert Cliffs 
plant annually would use 16,000,000 barrels of oil or 4,000,000 tons of coal. 
There are large reserves of high sulfur coal in the eastern part of the country, 
but proven equipment to remove the sulfur dioxide at the stack is not available 
at the present time. 

Under all of the circumstances it does not appear that dependency on 
the availability of U-308 over an extended period of time results in too great 
a risk factor, particularly in view of the limited availability of low-sulfur 
fossil fuel. At the present time there is a restriction which limits natural 
gas distributing companies from adding a new customer whose eeage excceds 300 mcf. 
a day. Such a prohibition illustrates the shortage of natural gas as an alternate 
fuel. There are also indications that a coal gasification process will not be 
practicable as '3 viable alternative for a number of years. 

An important aspect of our consideration of reliability relates to the 


design of the plant and the use of zircalloy. cladding on the fuel rods. From our 
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review of the evidence it appears that zircalloy clad fuel rods are generally 
accepted and are used in the majority of the plants now tn operation and their use 
is planned for approximately 25 reactors now scheduled to go into operation in the 


near future. The use of this cladding at Calvert ciitts appears desirable. 


Economics 


In prior-Section 54A application cases evidence presented for consideratiog 


of economics has been confined to the economics of the plant investment and the 


expenses associated with its operation. Such evidence was given in this proceeding; 


however, evidence was also presented by the Chamber of Coamerce of Metropolitan 
Baltimore that power shortages in the Baltimore area would cause the loss of about 
30,000 new jobs through 1975. The Chamber also said that these job losses would 
affect every facet of the area's economy and by 1975 deprive the retail industry 
of $135,000,000 in new business annually, that the service industry will lose 
revenues of $95,000,000 per year and also cause reduced annual taxes of $13,000, 000 
for the State of Maryland and local governments. Calvert County offered evidence 
that the location of the plant in Calvert County was significant in the economic 
development of the region in terms of the availability ‘of a large number of con- 
struction job opportunities and increases in tax revenues to provide modern public 
facilities and services. The aforementioned eee concerning economics apart 
from that associated with plant investment and operational expenses was given 
careful consideration but little weight in reaching, our decision. 

Evidence was presented that nuclear fuel was cheaper per unit of 


electrical output than fossil fuel having a sulfur content to meet eateting 


Maryland air quality standards. It was. established that the cost to construct 
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. the nuclear power plant at Calvert Cliffs would exceed by an estimated 


$100 ,000,000 the cost to construct a fossil fueled plant of the same capacity. 
However, the evidence also showed that the lower expenses of operation of the 

i nuclear plant more than offset the higher revenues that would be required to 

; support the additional expenditure. 

An estimate was made by one witness that by the year 2000 the price 

; of U-308 may rise to $30.00 a pound. However, another witness believed that 

’ the cost of low-sulfur coal and low-sulfur oil would increase over the years 
more rapidly than the cost of nuclear fucl. The fact is that in the Commission's 
i judgment, based upon the evidence, the present cost of nuclear fuel per kilowatt 
' hour for this plant is considerably less than the cost per kilowatt hour for 


ii low-sulfur fossil fuel. 


Esthetics 


There was no evidence of criticism as to the esthetics of the plant. 
Architecturally, it is low profile in that the structures with relation to the 


surrounding natural elements do not stand out unduly. 


Historic Sites 


With respect to historic sites it appears that aside from two former 
residences located on the 1,135-acre tract occupied by the plant site that are 
in a total state of disrepair, the nearest historic site is about two miles 


distant. The plant site is not visible from this historic sitc. 
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Air and Water Pollution 


We come now to the effect of the plant on air and water pollution, the 
most controversial issue in this proceeding. Before jnitiating our discussion 


of this factor it must be recognized that this Comission is not a scientific 


‘body. Rather it is a quasi-judicial agency whose decisions by law must be decided 


in each case solely on the record of evidence developed at public hearings. In 
this particular proceeding the evidence includes the testimony of a number of 
highly qualified, science-oriented experts. : 

The Maryland Department of Water Resources Permit issued to and accepted 
by Baltimore Gas and Electric Company was admitted into evidence. This permit 
grants the Company lawful use of the waters of the State (i.e, the Bey) and, in 
the judgment of that Department, at the same time protects the best interest of 
the public. The director of the Department of Water ieecorces described the 
permit: as the most restrictive permit ever issued by his Department and added 
that it may be the most restrictive in the Nation. The contents of the permit 
have made it clear that the Applicant will be under a concsasee obligation to 
demonstrate that the water quality 4s not impaired and Sater resources are not 
damaged by the operation of the plant. The Department of Water Resources, through 
its own staff or through efforts by others under contract to the Department, will 
continue careful monitoring of these operations. However, such monitoring by the 
Department will not relieve the Company of the responsibility to perform its own 
monitoring and surveillance operations with complete and continuous reports to 
the Departmente Violation of any restrictions and conditions in the permit or 


applicable provisions of law could cause the Department to revoke the permit. 
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The Governor's Task Force on Nuclear Power Plants consisting of 17 
monbers was established on July 10, 1969, and its Report, unanimously concurred 
in, was submitted to Governor Mandel on December 15, 1969. The Chairman of the 
Task Force directed attention to a recommendation in the report which reads as 


follows: 


"Based upon careful consideration of available evidence 
the task force concludes that the Calvert Cliffs Nuclear 
Power Plant, operating in compliance with Federal and State 
laws and regulations, does not in itself constitute a threat 
in any significant way to health, safety or economy of the 
State of Maryland or its citizens, nor will the plant 
seriously impair the quality of the Chesapeake Bay environment." 


In this regard several of the scientific experts that testified ex- 


pressed views that supported the conclusions of the Task Force. Others, equally 
eminent scientists, were of the opinion that serious effects could occur on 
aquatic life even if the thermal release is kept within the limits prescribed 
by the Department of Water Resources Permit; also, that operation of the plant 
even within one percent of allowable AEC limits would be grossly unsafe for the 
people of Maryland. The permit issucd by the Department of Water Resources 
limits radionuclide concentrations in liquid waste discharges to the lowest 
practicable levels not to exceed one percent of the maximum permissible con- 

De ractons set by the AEC. The permit also limits tritium concentrations not 
to exceed ten picocuries per milliliter. 

Several witnesses testified that there is not sufficient information 
to assure that there will be no adverse effects nor to make a reasonable 
prediction of all of the cffects. On the other hand, there was testimony that 
research programs supported by the State of Maryland have furnished knowledge 
which provides the Natural Resources agencies of the State with a better basis 


for assessing the possible effccts of the discharge of waste heat and low level 
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operation wastes into the Chesapcake Bay than probably exists for any other 
marine fenvcoomens along the coasts of this country. : 

The evidence in the case established that the emission of radioactive 
gases into the atmosphere would be de minimus. Nevertheless, if any process 
is developed which will further reduce or eliminate this release, the Company 


“will be required to utilize the process if feasible. 


This Commission is as dedicated to the protection of the environment 


as any public body can ‘be, and in light.of the testimony of the many witnesses 
on the effect of air and water pollution we have eSereved the conditions and 
_ restrictions which were made a part of the permit esued by the Department of 
Water Resources to Baltimore Gas and Electric Company for the operation of the 
nuclear power plant at Calvert Cliffs. These conditions and restrictions are 
numbered one through twenty-one in the permit and in our judgment adequately 
cover many of the areas of concern expressed by mienenaes testifying before 
the Commission. For example, the 10th Condition requires the Applicant to 
continue biological and other appropriate scientific studies of the aquatic en- 
vironment and to carry out investigations and perform specified research studies. 
Under the llth Condition the Company is required to conduct an environmental 
monitoring program. This will be in addition to the monitoring program under 
the Department of Water Resources. | 

It is our belief that the evidence in this case that bears on the 
effect of the operation of the Calvert Cliffs nuclear power plant on air and 
water pollution supports the conclusion that there will be no significant adverse 


effect in this regard. 
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Conclusions and Findings of the Commission 


After duc consideration of all the evidence in this case, including 
the evidence relating to the recommendation of the governing body of Calvert 
County, the need to meet present and future demands for service, the effect on 

.systen stability and reliability, economics, esthctics, historic sites, and 
the effect on air and water pollution, the Commission is of the opinion and so 
finds that the construction of the nuclear power plant at Calvert Cliffs, 
Calvert County, Maryland, is in the public interest and that a Certificate of 
Public Convenience and Necessity should be issued to Baltimore Gas. and Electric 
Company 

Under Section 28(c) of The Public Service Commission Law public service 
companies, including electric companies operating generating facilities, are 
required to furnish facilities which are safe, adequate, just and reasonable. 

In addition, the Commission is authorized to prescribe standards of service which 
will best promote the security or convenience of the public and may enforce the 
standards set by it and may by order require such changes and additions in the 
service of any public service company as it may deem necessary, including but not 
limited to repairs or improvements in plant.- 

In connection with the granting of the Certificate of Public Convenience 
and Necessity the Commission will require of the Company compliance with the 
following conditions: 

1. The Public Service Commission will retain jurisdiction over the 
design of the plant, as well as its operation, and will require the backfitting 


of technological ladvancements, as they become available, that provide reasonable 


additional protection necessary for the public health and safety or protection of 


the environment. 
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2. The plant will be operated in strict accordance with all applicable 


laws and regulations, including the operating license to be issued by the Atomic 
Energy Commission and the permit issued by the Maryland Department of Water 


Resources. 


3. The radioactive waste processing system will be operated to maintain 
"radioactive discharges into the air and water at the lowest possible level. Back- 
fitting shall pe required as new techniques or improved. processes are developed 
which can feasibly be incorporated into the design of the plant. 

4. The Company shall on a continuing basés promptly furnish the Com= 
mission with copies of reports made by and for the Company bearing on (a) the 
ecology of the Chesapeake Bay, (b) the effect of the operation of the Calvert Cliffs 
plant on the environment, and (c) technological improvenents in the construction 
and operation of generating facilities. : 

5. No less than 90 days before the plant, or any component part thereof, 
shall become operational for the generation of electric energy, the Company shall 
so inform the Commission. | 

In granting a Certificate of Public Convenience and Necessity for the 
construction of a nuclear power plant at Calvert Cliffs, it is not to be deemed 
that the Commission is setting a precedent for the construction of additional 
nuclear power plants. In this regard cach application must stand on its own and 
action thereon by the Comission will not be influenced by the existence of the 
Calvert Cliffs plant, although knowledge gained by its: operation will unquestionably 
be of assistance in evaluating any future plans for constructing generating 
stations of this type. 


An. appropriate order will be entered. 


PUBLIC SERVICE COMMISSION 


OF MARYLAND 


ORDER NO. 5920 


IN THE MATTER OF THE APPLICATION OF BEFORE THE 
BALTIMORE GAS AND ELECTRIC COMPANY FOR PUBLIC SERVICE COMMISSION 
A CERTIFICATE OF PUBLIC CONVENIENCE OF MARYLAND 

AND NECESSITY FOR THE CONSTRUCTION OF 

A NUCLEAR POWER PLANT NEAR LUSBY, 

CALVERT COUNTY, MARYLAND. CASE NO. 6394 


In accordance with the Opinion of the Commission filed herein on the 
date hereof, which Opinion is hereby referred to and made a part hereof, it is, 
this 19th day of January, in the year Nineteen: Hundred and Seventy-one, by the 
Public Service Commission of Maryland, 

ORDERED: That a Certificate of Public Convenience and Necessity be, 
and it is hereby, granted to Baltimore Gas and Electric Company for the con- 
struction of a Nuclear Power Plant, having a nominal output of 1,600 megawatts, 
near Lusby, Calvert County, Maryland, as applied for in this proceeding, subject 
to the following conditions: 

le The Public Service Commission will retain jurisdiction over 
the design of the plant, as well as its operation, and will require the backfitting 
of technological advancements as they become available, that provide reasonable 
additional protection, necessary for the public health and safety or protection 
of the environment. 

2 The plant will be operated in strict accordance with all 
applicable laws and regulations, including the operating license to be issued by 


the Atomic Energy Commission and the permit issued by the Maryland Department 


of Water Resourcese 

3. The radioactive waste processing system will be operated to 
maintain radioactive discharges into the air and water.at the lowest possible level 
Backfitting shall be required as new techniques or approved procedures are 


developed which can feasibly be incorporated into the design of the plant. 
4. Baltimore Gas and Electric Company shall on a continuing 
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basis promptly furnish the Commission with copies of reports made by and 
for the Company bearing on (a) the ecology of the Chesapeake Bay, (bd) the 


effect of the operation of the Calvert Cliffs plant on the environment, and 


(c) technological improvements in the construction and operation of 


generating facilities. 
5. No less than 90 days before the plant, or. any component 
part thereof shall become operational for the generation of electric energy, 


Baltimore Gas and Electric Company shall in writing 50 inform the Commission. 


William 0. Doub 


ne 


Charles E. Edmondson 


ee Ena 
H. Reese Shoemaker, Jre 


Commissioners 


Form No. ¢ 


Ans of Marpland 
Office of Public Service Commission 


The preceding copy has been compared with the original 
ORDER NO. 59203 = IN THE MATTER OF THE APPLICATION OF BALTIMORE GAS AND ELECTRIC 


COMPANY FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY FOR THE CONSTRUCTION 
OF A NUCLEAR POWER PLANT NEAR LUSBY, CALVERT COUNTY, MARYLAND @ CASE NO. 6394. 


on file in this office and I do HEREBY CERTIFY the same to be a correct 
transcript therefrom and of the whole thereof. 3 

WAitness, my hand and the Seal of Office of the 

Public Service Commission, at the city of 

Baltimore, this 19th . day of 

January one-thousand nine hundred 


and Seventy-one. 


Secretary. 


"NUCLEAR POWER PLANTS IN MARYLAND," 
A Report by the 


Governor's Task Force on Nuclear Power Plants 


(December 1969) 


Excerpt from Section II, Conclusions and Recommendations 


Pages 6-8 


D. Based upon careful consideration of available evidence, 
the Task Force concludes that the Calvert Cliffs Nuclear Power 
Plant, operating in compliance with Federal and State Laws and 
Regulations, does not in itself constitute a threat in any sig- 
nificant way to the health, safety, or economy of the State of 
Maryland or its citizens, nor will the plant seriously impair 


the quality of the Chesapeake Bay environment. 


There are a number of considerations which lead to the 
above conclusion. They are described in detail in Section Iv 
of this report but are summarized below. | 

1. Thermal Effects ; 

There are major drawbacks in the use of cooling towers 
or artificial lakes for dissipating the heat generated by the 
Calvert Cliffs power plant. On the other hand, the large quan- 
tity of new fresh and salt water flowing in the Calvert Cliffs 


region of the Chesapeake Bay make it an appropriate reservoir 
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for receiving and carrying off the waste heat from the plant 
site. A detailed analysis of the temperature increase in the 
Bay produced by this waste heat is given in Section IVA and 
also in Appendix D. 


The results of this thermal analysis show that the water 
temperature at the point of discharge will be no more than 10 
degrees higher than the intake temperature (and by law, never 
more than 90 degrees F), and the increase will drop off rapidly 
so that the area of Chesapeake Bay surface having temperature 
increases of 3 degrees F or greater is 23 acres (less than 
1/20th of a square mile). Less than 10% of the width of the 
Bay off the site will have a surface temperature rise of 1 de- 
gree F or more; the average temperature rise in this tidal seg- 
ment will be 0.4. degrees F. These temperature increases will 
occur between the surface and depths of 20 feet; the tempera- 


tures at the bottom will be virtually unchanged. 


The waste heat release conditions and the accompanying 
temperatures satisfy all Federal and State requirements. In 
addition, this average temperature rise of 0.4 degrees occurs 
in an area where, the water temperature normally varies over 50 
degrees F throughout the year, over 5 degrees F for the average 
temperature from year to year, and over 3 degrees F within a 
10-mile length along the Bay. In view of this, it is concluded 
that the effects on aquatic life will be very small. 


So 


2. Radioactive Effects 

The last column in Table 1 of Section IIID tabulates the 
maximum permissible calculated concentration of various radio- 
nuclides in sea water, while Table I in Section IVB shows what 
these concentrations would be in the discharge water for the 
Calvert Cliffs plant before any dilution in the Bay and under 
the most pessimistic operating conditions. In both cases, the 
assumptions have been extremely conservative. Despite this, 
the radioactive discharge from the proposed Calvert Cliffs plant 


is shown to be well within permissible safe limits and far less 


than the maximum values specified by governmental authority. 


Expressed in terms of total annual radiation dose, the 
Federal Radiation Council has specified 170 millirem (.17 rem) 
as an acceptable radiation risk for an average person, compati- 
ble with the benefits of the peaceful uses of radiation. This 
compares with 5000 millirem as a permissible dose for radiation 
workers, and 100 to 150 millirem as the annual background radia- 
tion dose which a person receives by virtue of the fact that 
he is alive and living in Maryland. The whole pody radiation 
dose which the Calvert Cliffs plant will add to an individual 
living at the site boundary and eating only seafood is consider- 


ably less than 1 millirem per year. 


Tritium is the radioactive isotope about which the pub- 
lic has been most concerned, and the Task Force has given care- 


ful attention to its presence, its quantity, and its possible 


effects. Tritium will be in the water discharged to the Bay, 
in larger quantities than any other radioactive isotope. Its 
effect, however, will be only about 1/30,000th of natural 


background radiation referred to in the previous paragraph. 


The Task Force concludes that, compared with the maximum 
permissible concentrations that have been established for health 
and safety reasons, the postulated releases of radioactivity 
from the Calvert Cliffs plant pose a minor hazard. Yet recog- 
nizing that any radioactivity in the environment is undesirable, 
the Task Force believes that continued reduction of radioactive 
releases should be a first priority activity with all nuclear 
power plant designers and operators, and with the governmental 


authorities which regulate them. 


3. Safety 


The Task Force believes that adequate safeguards have 
been incorporated in the design and operating procedures so 
that there is no public hazard. This is amplified in Section 


IVD. 


h. Intake, Discharge, and Chemical Effects 


Intake structures and discharge structures are potential- 
ly detrimental if improperly designed. The State Department of 
Water Resources should recognize this and should require an ade- 


quate design with intake and discharge velocity so small that 


Existing State regulations and legislative controls have 


established routine "good housekeeping” procedures which Limit 
chemical discharges so that they do not constitute a hazard, as 


long as safety procedures are maintained and controlled. 


AFFIDAVIT OF JOHN W. GORE, JR. 


STATE OF MARYLAND 


CITY OF BALTIMORE: 


1. I, JOHN W. GORE, JR., am Vice President-Engineering and 
Construction of Baltimore Gas and Electric Company and I have personal 
knowledge of the matters set forth herein. 

2. The expenditures listed on Table 1 attached to this Affi- 
davit accurately represent the expenditures actually made by Baltimore Gas 
and Electric Company for the Calvert Cliffs Nuclear Power Plant, as of 
the dates shown thereon. 

3. The photographs attached to this Affidavit as Exhibits A, 
B, C, and D fairly and accurately represent the status of construction at 
the Calvert Cliffs Nuclear Power Plant site as of December 18, 1969, 


June 23, 1970, November 6, 1970, and March 6, 1971, respectively. 


Subscribed and sworn to before me, the subscriber, a Notary 


Public of the State of Maryland, in and for the City of Baltimore, this 


ig day of March, 1971. 


TABLE 1 


Expenditures 
Calvert Cliffs Nuclear Power Plant 
Units No. 1 and 2 


All Costs | 
Except Nuclear Stean 
Nuclear Steam Supply Systems 


Supply Systems* (Progress Payments ) 


* Cumlative Cumlative 


Up to & Thru 2nd Q 4,950,000 3 
3rd Q 6,600,000 _ 
kth Q 9,819,000 — 


13,042,000 

16,302,000 

19,573,000 | 

22,860,000 50,373,000 


26,157,000 61,154,000 
29,490,000 76,354,000 
32,832,000 97,015,000 
36,175,000 124,354,000 


* Nearly all of these costs represent engineering, on-site construction work, 
and delivered equipment. 
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BRIEF FOR THE RESPONDENTS 


IN TRE 


“UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA CIRCUIT 


Ho. 24,839. 


CALVERT CLIFFS * COORDINATING COMMITTEE, ‘INC., NATIONAL 
WILDLIFE FEDERATION, . AND THE SIERRA CLUB, Stirs 


Ve 
"UNITED STATES ATOMIC ENERGY COMMISSION AND — 
UNITED STATES OF AMERICA, RESPONDENTS 
BALTIMORE GAS AND ELECTRIC: COMPANY, INTERVENOR = 


Petition for Review: of Action 
of the Atomic ‘Energy Commission 


SEA: BENNESSEY, ~~ SHIRO XASBIWA, 


General Counsel,” Ss Assistant Attorney General, : 
A. ROWDEN, EDMUND CLARK, 
Solicitor, ee Ser Attorney; ; 
Department of Justice 3 


Assistant Generel Soueee: 
Licensing & oy pane 
Atomic Energy Commission 
Washington, D. C. 20545. 


tne Sts Ct a = 


for ‘the District of Catan 


2 WARS 


Counterstatement of the is8ueS ....eecereccercrcccccccrccers 


Counterstatement of the C8SE ..ccccecccccccoccrsscercccccers 


Argument: 
The Commission's NEPA Regulations Impose Appropriate 
Environmental Requirements in Regard to Nuclear Power 
Reactors Previously Authorized for Construction and 
Proceedings Looking to Suspension of a Permit for any 
Such Facility Must Rest on Grounds of Non-compliance 
With Those RequirementS. .c-ccccccecscorcececcccccccscrcrs 


1. Commission Action for which Review Sought .-----+--++- 
2. Water Quality Matters ...--cccsssroccccereccersceerres 
3. The Decision of the Maryland Public Service Commission 


Conclusion 2... -ccccce cece ccc ccoccccceccccccccesescsocercees 


CITATIONS 


Cases: 
Northern States Power Co. v. State of Minnesota, 
320 F. Supp. 172 (De. Minn.) cocccececccccccvcccccccccrres 


Statutes: 


Atomic Energy Act of 1954, as amended, 42 U.S.C. 2011...-6- 
Sec. 189b., 42 U.S.C. 2239(b) -ccccccccccscrcccccccccerces 
Sec. 191, 42 U.S.C. 2241 cccccccercccccccccecccesoccrcrcs 
Sec. 274, 42 U.S.C. 2021 coccccccccccccccccccccccorercess 


Federal Water Pollution Control Act, P.L. 91-224, 84 Stat. 91 


National Environmental Policy Act of 1969, P.L. 91-190, 
B3 Stat. B52 cccccccccccccccccccccccccccccccccccccrccses 
2B USC. 2342 coccccccccccccccccccccccccccscccccccsccrrs 


Miscellaneous: 


Annual Report to Congress of the Atomic Energy Commission 
for 1970, "Major Activities in the Atomic Energy Programs, 
Janusry-December 1970". ..scrcccccccccccccccccccccccccers 


Miscellaneous—Continued 


Atomic Energy Commission Rules and Regulations (Title 
10 CFR): 


Part 2, Subpart B annanannnannmananargsoraccoconacsesses 


Sec. 2.104 cocccvoccccccccsccccvcccccsccsssespocccsres 
Sec. 2.760 REC AERA ERR a na sananaancsssocchccoseoce 
Sec. 2.764 errr rrrrrrr rrr rrr rer eo 


4 


Part 20 Voccccce ccc ccscccescccccseccsccscccccenscccorce 
PESO oe eee eeeeno oan emiiiiserirets 
Appendix D Ne eeecnacleiciseiciccleleleleleleleiejo\ejerlelee)ejojo 8, 9, 10, 
Sec. 50.35(8) coccccccccsccccccccccsccccccssssccosores 
Sec. 50.35(C) coccccccccccrccccccccccscscccersccscorns 


Sec. 50.58(b) sveeoccccccocsecccccsccseccccccoocorcore 


Sec, 50.109 cccccccvcccccccvesscccccosescsesroorrrrre? 


Baltimore Gas and Electric Company Environmental Report 
to the AEC on the Calvert Cliffs Nuclear Power Plant .-. 


34 F.R, 11603 (1969) anannnnnnannacolaoconnoscosanaagesoss 
35 F.R. 8594 (1970) ce eon eccccceccevecccocecsodocesoccce 
35 F.R. 12566 (1970) cccccccccccccccccccsccccce 

35 F.R. 18385 (1970) TrrrTrrrerer rrr ee 

35 F.R. 18469 (1970) weer cccccccccccesccessesseescoseseres 


Hearings before the Joint Committee on Atomic Energy on 
"AEC Authorizing Legislation, FY 1971", 91st Cong., 
2d Sess., Part 3 (March 1970) nesesereeereseceaecoecores 
Hearings before the Joint Committee on Atomic Energy on 
"Environmental Effects of Producing Electric wer, 
91st Cong., 2d Sess., Part 2, Vol. II (1970) ccccccccees 


Matter of Application of Baltimore Gas_and Electric Company 
(No. 6394, Public Service Commission of Maryland, 


January 19, 1971). ccccccccccccccccccccccsccvorecccocces 


COUNTERSTATEMENT OF THE ISSUES 


COUNTERS 


Whether the regulations adopted by the Atomic Energy 


Commission for implementation of the National Environmental 
Policy Act of 1969 in the licensing of nuclear power reactors 
make appropriate provision for the application of that statute 
to facilities previously authorized by the Commission for 


construction. 


IN THE | 
UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 24,839 


CALVERT CLIFFS' COORDINATING COMMITTEE, INC., NATIONAL 
WILDLIFE FEDERATION, AND THE SIERRA CLUB, PETITIONERS 


v. 
| 


UNITED STATES ATOMIC ENERGY COMMISSION AND 
UNITED STATES OF AMERICA, RESPONDENTS 


BALTIMORE GAS AND ELECTRIC COMPANY , INTERVENOR 


————_—_—— LD 


Petition for Review of Action 
of the Atomic Energy Commission 


BRIEF FOR THE RESPONDENTS 


COUNTERSTATEMENT OF THE CAS 


Petitioners herein seek “review of the order of the Atomic 
Energy Commission refusing to issue an order to the Baltimore 
Gas and Electric Company to show cause why the construction 
permit for the Calvert Cliffs Nuclear Power Plant should not 
be suspended pending a complete study of the environmental 
impact of the plant", as assertedly required by the National 


Environmental Policy Act of 1969 (NEPA), and review of the 


————— 
1/ oP. L. 91-190, 83 Stat. 852 (January 1, 1970). 
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Commission's refusal to take certain other actions in regard 

to the Calvert Cliffs facility which petitioners claim are 
required by the referenced Act. (Pet. Rev., 1-2; J.A.II, 31-36). 
The Calvert Cliffs Nuclear Power Plant is a twin unit nuclear 
generating facility licensed by the Commission for construction 
on July 7, 1969, prior to enactment of NEPA. Petitioners are 
three conservationist organizations which petitioned the Com- 
mission approximately one year later to take a number of post- 
licensing actions asserted to be required by the enactment of 
NEPA. | Certain of the steps requested by petitioners were later 
taken by the Commission and action on others was in a form 
different than that which petitioners claimed to be required. 
The relevant facts may be summarized as follows: 

(1) AEC Licensing Proceedings for the Calvert Cliffs 
Plant. On January 25, 1968, the Baltimore Gas and Electric 
Company filed an application with the Atomic Energy Commission 
for licenses to construct and later operate two nuclear power 
reactors to be located at the company's site on the western 
shore of Chesapeake Bay in Calvert County, Maryland. The two 
reactors are substantially similar pressurized water facili- 
ties (i.e., water under pressure is used as a coolant to 
transfer the heat from the reactor core to the steam generators), 
each having an initial power rating of 2440 thermal megawatts 


(about 845 electrical megawatts) and a somewhat higher ultimate 


expected power level. The company is a public utility engaged, 


inter alia, in the production and sale of electrical energy 
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in central Maryland and it contemplates use of the nuclear 


facility for the generation and ultimate sale of electricity 


(J. A. II, 11-14). | 
The application, together with its subsequent amend- 

“ments, was reviewed by the regulatory staff of the Atomic 

Energy Commission which concluded that the applicant had 
satisfied all Commission requirements for| the issuance of 
construction permits. More particularly, the regulatory staff 
found that permit issuance would be consistent with the stan- 
dards of the Atomic Energy Act of 1954 (42 U.S.C.2011, et seq-), 
as implemented by the Commission's regulations, relative to 

the public health and safety and the common defense and security 
(J-A. II, 12). | 

On April 3, 1969, following completion of this review, 

the Commission published a notice in the Federal Register ad- 
vising that a public hearing would be held on the application 
the following month at a location near the site of the proposed 
facility. The notice set out the issues to be considered 

and initially decided by an Atomic Safety and Licensing Board 
(appointed by the Commission pursuant to Section 191 of the 
Atomic Energy Act, 42 U.S.C. 2241) as a Yasis for determining 
whether provisional construction permits should be granted. 


maine 


These issues dealt solely with whether the application 
satisfied the radiological safety and national security 
standards set forth in the Commission's regulations (10 CFR 
$§ 2.104 and 50.35(a))- 

At the ensuing hearing, issuance of construction permits 
was opposed by the Chesapeake Environmental Protection Associa- 
tion, Inc., an intervenor party to the proceeding. The major 
contested issue involved the effects on seafood and humans 
of the controlled discharge into the Bay of liquid radioactive 
waste materials from the plant (J. A. II, 12,19). None of the 
petitioners here participated in this licensing proceeding. 

‘On June 30, 1969, the Atomic Safety and Licensing Board 
rendered an initial decision authorizing issuance of pro- 
visional construction permits to the applicant. The board 


made findings favorable to the applicant on the issues speci- 


fied in the notice of hearing, found coe was no evidentiary 


support for the jntervenor's contentions — and concluded that 


there is reasonable assurance the subject facility can be 


———_—S_———— 


2/ The board held, in this regard, that although the 
‘intervenor had raised questions as to the assumptions 
‘underlying the Commission's radiological protection 
‘standards (10 CFR Part 20), there was no evidence on 
which the board could base a refusal to accept those 
standards (J. A. II, 21-22). 
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constructed and operated at the proposed site without undue risk 
to the health and safety of the public (3. A. II, 22-24). In 
accordance with 10 CFR § 2.764, the initial decision was made 
immediately effective, subject to Penton) and further decision 

by the Commission; and on July 7, 1969, the Commission's 
Division of Reactor Licensing issued provisional construction 
permits to the company (34 F. R. 11603, July 15, 1969). 

There was no appeal to the Commission from the board's 
decision; however, the Commission, in accordance with its regu- 
lations and practice, undertook its own informal review of the 
initial decision (J. A. II, 26-30). In a Memorandum dated 
August 8, 1969, the Commission stated its conclusion that the 


board's decision was supported by the record of the proceeding 


and that it should be permitted to become the agency's final 


| 

3/ Under the Commission's regulations, all power reactor 
construction permits are subject to the limitation that 
a license authorizing operation of the facility will 
not be issued until the applicant has submitted, by 
amendment to its application, the complete final safety 
analysis report and the Commission has found that the 
final design provides reasonable assurance that the 
health and safety of the public will not be endangered 
by operation of the facility in accordance with the 
license and the Commission's regulations. 10 CFR 
§ 50.35(c). Prior to issuing an operating license, 
the Commission must give 30 days notice, published in 
the Federal Register, of its intent to do so and of 
the opportunity to request a hearing by any person 
whose interest may be affected thereby. 10 CFR §50.58(b). 
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action (J. A. II, 27). The Memorandum went on to discuss 

a matter raised by the board which the Commission deemed to 
be iof general significance for AEC licensing proceedings, 
i.e., whether a board can inquire into the validity of stan- 
dards established by Commission regulations. The Commission 
stated, in this regard, that while its general licensing 
regulations are not subject to amendment in individual adjudi- 
catory actions, a licensing board could entertain a challenge 
to the validity of a Commission regulation if the contested 
regulation related to an issue in the proceeding; and the 
Memorandum set forth certain guidelines in respect to such 
challenges (J. A. II, 27-30). 

In accordance with the Commission's regulations (10 CFR 
§ 2.760), the board's initial decision became the final 
decision of the Commission on August 14, 1969 (J. A. II,27). 
The Calwert Cliffs power reactors are now under construction, 
Unit 1 being scheduled for commercial service by the company 
in early 1973 and Unit 2 one year later. 

(2) Petitioners’ Post-licensing Requests to the AEC. By 
letter dated June 29, 1970, petitioners submitted to the AEC | 
a request that the agency take certain actions in regard to 
the Calvert Cliffs Nuclear Power Plant in light of the enact- 


ment of the National Environmental Policy Act of 1969. Peti- 


tioners requested the Commission: (1) to order Baltimore Gas 
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and Electric Company to prepare and submit with respect to 
the Calvert Cliffs facility the environmental statement 
called for by NEPA; (2) to begin immediately NEPA environ- 
mental studies to determine if any modifications of the facility 
or its location are required; and (3) to issue an order to 
the Baltimore Gas and Electric Company to show cause why the 
construction permits issued on July 7, 1969, should not be 
suspended pending investigation of NEPA environmental factors 
(J. A. II, 31-37). Accompanying this request was a petition 
for rule making, filed on behalf of the same organizations, 
seeking parallel amendments to Commission regulations dealing 
with the implementation of NEPA in AEC licensing procéedings 
(J. A. II, 71-74). Petitioners additionally asked that their 


submission be considered as comments in a pending NEPA rule 


| 
making proceeding PEN) initiated by the Commission 


itself (J. A. II, 40).— | 

On August 6, 1970, the Commission published in the Federal 
Register a notice of "Filing and Denial of Petition for Rule 
Making in Light of Pending Rule Making Proceeding" (35 F. R. 


12566). The notice recited the fact that the Commission was 


4/ Petitioners' rule making request, the related Commission 
tule making proceeding then under way for implementation 
of NEPA in AEC licensing proceedings and the substantive 
provisions of NEPA itself, are discussed in more detail 
in respondents' brief in No. 24,871, now pending before 
this Court. In that review proceeding, the same peti- 
tioners are disputing the validity) of certain aspects 
of the Commission's final NEPA rule making action. The 
two cases have been consolidated by the Court for pur- 


poses of argument. 
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then conducting a rule making proceeding, initiated by the 
agency on June 3, 1970 (35 F. R. 8594), for revision of 
Appendix D to 10 CFR Part 50 of its regulations to establish 
a general policy for Commission exercise of its NEPA responsi- 
bilities in AEC licensing proceedings; that the proposals and 
comments made in petitioners’ rule making request were germane 
to the subject of the pending rule making proceeding; that a 
further separate rule making proceeding was deemed unnecessary ; 
and that the Commission, in the pending proceeding, would con- 
sider carefully and address itself to the matters raised by 
the petitioners’ rule making request. 

The Commission's notice went on to state that the "requests | 
made by petitioners relating specifically to action in regard 
to the Calvert Cliffs Nuclear Power Plant have been referred 
to the AEC'’s Director of Regulation". The Commission added 
that: "It is expected that the Director of Regulation will 
take action on these requests following completion of the rule 
making proceeding which is presently under way, the outcome 
of which will determine the action to be taken", (35 F.R.12567)._ 

Thereafter, by a Supplemental Memorandum dated November 12, 
1970, petitioners renewed their earlier request for Commission 


action in regard to the Calvert Cliffs Nuclear Power Plant 


(J. A. II, 75-79). The Director of Regulation responded to this 
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filing on November 25, 1970, reviewing the sequence of 


events previously recited, advising that the NEPA rule 
making proceeding had not yet been coneluded,and assuring 
petitioners that their requests of June 29 and November 12 
relating specifically to the Calvert Cliffs facility "will 
be considered, and that appropriate action thereon will be 
taken in the light of the general policy adopted by the 
Commission upon conclusion of the current rule making pro- 
ceeding" (J. A. II, 178-179). 

On December 3, 1970, the Commission’ issued a revised 
Appendix D to 10 CFR Part 50, "Statement of General Policy 
and Procedure: Implementation of the National Environment al 
Policy Act of 1969" (35 F. R. 18469, December 4, 1970; 

J. A. I, 5°10). In its discussion of comments received in 

the course of the rule making proceeding, the Commission noted 
that its new policy imposed requirements corresponding with 
two of the requests made by petitioners, i.e., the new regula- 
tions required submission of an environmental report by 
pre-NEPA construction permit holders "as soon as practicable" 
and they provided for preparation thereafter of a detailed 
environmental statement by the AEC (J. A. I, 7). Petitioners’ 
proposal that agency proceedings be initiated looking to sus- 
pension of previously issued construction permits pending a 


NEPA study of the environmental impact of the facilities 


involved, was not adopted by the Commission. The Commission 
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stated that whether suspension is appropriate is a matter 
to be determined pursuant to Subpart B of its Rules of 
pec in the light of the requirements established by 
the new NEPA regulations (J.A. I,7). 

In regard to a further rule making request by petitioners 
that “backfitting" be provided for in the case of facilities 
licensed for Pee ei ee the Commission stated that such 
a course had not been adopted and it set forth the reasons 
for its position (J. A. 1,7) 

The revised Commission regulations for NEPA implementation 
became effective on January 3, 1971 (J.A. 1,8). On January 5, 
1971, the Director of Regulation wrote the Baltimore Gas and 
Electric Company summarizing the facts with respect to the re- 
quest for a show cause order made by petitioners and recalling 


the Commission's direction that this request be considered in 


the light of the requirements of Appendix D to 10 CFR Part 50 as 


5/ 10 CFR Part 2, Subpart B, "Procedure for Imposing Require- 
ments by Order or for Modification, Suspension, or Revoca- 
tion of a License." 


6/ Petitioners had requested that the Commission amend its 

me regulations to require "backfitting" (i.e., the addition, 
elimination or modification of structures, systems or 
components of already licensed facilities) where the 
Commission finds that such action will provide substan- 
tial additional protection of the environment (J.A.II,72). 


Petitioners’ "backfitting" and "show cause-suspension" 
requests and the Commission's position in regard to them 
are dealt with in respondents’ brief in No. 24,871, in 
which review action petitioners dispute the Commission's 
refusal to adopt these rule making suggestions. 
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ultimately adopted. In the latter connection, the Director 
of Regulation stated that the revised Appendix D imposed 
three basic additional requirements on holders of previously 
issued construction permits. He noted that one of these 
requirements, submission of an environmental report, had 
already been complied with by the company on its own initia- 
tive on November 18, 1970, and that this report was being 
processed for transmittal to cognizant agencies for their 
review and comment. As to the two further requirements 
(i.e., two new license conditions compelling compliance with 
(a) applicable Federal and State standards and requirements 
for the protection of the environment and (b) applicable pro- 
visions of Section 21(b) of the Federal Water Pollution Con- 
trol Act & ), the Director of Regulation requested a status 
report with appropriate documenting material advising as to 
the steps which have been taken by the company or are yet 
to be taken in regard to these requirements (J. A. II, 203-205). 
By letter dated February 25, 1971, the company responded 
to the Director of Regulation's request. Its letter referred 
to the earlier submission of a NEPA environmental report and 
also noted that the company had forwarded to the AEC a letter 
dated August 17, 1970, from the Director of the Maryland Depart- 
ment of Water Resources certifying, pursuant to Section 21(b) 


ee 
i 


8/  P. L. 91-224, 84 Stat. 91 (April 3, 1970). 
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of the Federal Water Pollution Control Act, that "there is 
reasonable assurance that the discharge from the Calvert 
Cliffs Nuclear Power Plant into the navigable waters of the 
United States will not violate Maryland's Water Quality 
Standards". In regard to company compliance with other Fed- 
eral and State environmental standards and requirements, the 
company submitted a report on approvals already received and 
the current status of approvals still to be obtained. 

On March 12, 1971, a draft detailed environmental state- 
ment prepared by the AEC regulatory staff, together with the 
company’s earlier environmental report, was transmitted for 
comment to those Federal agencies designated by the Council 
on Environmental Quality (P. L. 91-190, Title II) as having 
"jurisdiction by law or special expertise with respect to 


[the] environmental impact involved" or as being “authorized 


to develop and enforce environmental standards". In accordance 


with the Commission's regulations (J. A. 1,9) notice of the 
availability of this environmental statement was transmitted 
to the Federal Register for publication together with a notice 
asking comments from State and local agencies of any affected 
State which are authorized to develop and enforce environmental 
standards. (3° F.R. 5150, March 17, 1971). 

On March17, 1971, the Director of Regulation wrote peti- 


tioners’ counsel advising, that there was no basis indicated 
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for concluding that Baltimore Gas and Electric Company was 
not in compliance with the requirements of the Commission's 
regulations. In view thereof, he stated that there was no 
proper ground Se issuance of the show cause order requested 
by petitioners. 
(3) The Petition for Judicial Review. On November 25, 
1970, petitioners filed the instant review action in this 
Court. Their petition asked review of: (2) the "order of 
the Atomic Energy Commission refusing to issue an order to 
Baltimore Gas and Electric Company to show cause why the 
construction permit for the Calvert Cliffs facility should 
not be suspended pending a complete study of the environmental 
impact of the plant"; (2) the "order of the Atomic Energy 
Commission in refusing to require Baltimore Gas and Electric 
Company to submit as soon as possible an environmental state- 
ment with respect to the Calvert Cliffs plant"; and (3) the 
“order of the Atomic Energy Commission in refusing to immediately 


begin preparation of a detailed environmental statement with 


respect to the Calvert Cliffs plant", (Pet. Rev. 1-2). In 


The company's letter to the AEC of February 25, 1971, 
the Director of Regulation's letter to petitioners’ 
counsel of March 141971, and the draft AEC detailed 
environmental statement, have been added to the record 
of this proceeding by a supplement to the “Certified 
List of the Record". 
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their subsequent statement of issues for review by the 
Court, filed on January 15, 1971, petitioners state that 


the following issues will be presented for review "in light 


of action taken by the defendant AEC" in its rule making 


issuance of December 3, 1970: 


"(1) Whether the AEC has erred in 
refusing to issue to the Baltimore Gas and 
Electric Company an order to show cause 
why construction at the Calvert Cliffs 
Nuclear Power Plant should not be sus- 
pended pending determination of all rele- 
vant environmental issues as required by 
the National Environmental Policy Act. 


"(2) Whether the AEC has erred in 
refusing to impose on the Baltimore Gas 
and Electric Company with respect to the 
Calvert Cliffs Nuclear Power Plant the 
continuing obligation to add, eliminate 
or modify the structures, systems or com~ 
ponents of the plant if such action will 
provide substantial additional protection 
of the environment as required by the 
National Environmental Policy Act." 


‘In a separate petition for review filed with the Court 
on December 7, 1970, (No. 24,871) petitioners dispute com- 
pliance with NEPA of certain provisions of the AEC's rule 
making action of December 3, 1970. By order of the Court, 
the two proceedings have been consolidated for purposes of 


argument. 
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ARGUMENT 


The Commission's NEPA Regulations 
Impose Appropriate Environmental 
Requirements in Regard to Nuclear 
Power Reactors Previously Authorized 
for Construction and Proceedings 
Looking to Suspension of a Permit 
for any Such Facility Must Rest on 
Grounds of Non-compliance With Those 
Requirements. | 


Petitioners' brief herein raises contentions and advances 
supporting arguments which are substantially the same as cer- 


tain of those involved in No. 24,871, a proceeding in which 


petitioners are EG Commission's rule making 


action of December 3, 1970. Since the| two proceedings 

have been consolidated by the Court for purposes of argument, 
respondents, rather than restating positions set forth in 
their brief in No. 24,871, are incorporating herein by refer- 
ence the relevant portions of that brief, viz., Parts I A. 

and B., and Parts III and IV. We show there, inter alia, that 
the Commission has made appropriate provision in its revised 
NEPA regulations for the application of that statute to fac- 
ilities previously authorized for construction - an application 
that actually antedates the point in time in the AEC licensing 
process when the agency's "major Federal action" will occur 


— 

9/ In this regard, petitioners note at the outset of their 

3 brief that their written argument in this care "Is 
virtually Identical to one ot the written arguments in 
No. 24,871". (pet. brict, p- )\ 5° 4 
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for these facilities, i.e., consideration of a facility 
operating license. We go on to show that the reasonableness 
of the Commission's regulations in respect to facilities in the 


subject category is properly to be judged in the light of the 


environmental safeguards hitherto applicable to these facilities, 


the further measures imposed by the new regulations and the 
underlying need to avoid unreasonable delays in meeting evident 
power requirements. We then show that if, as respondents 
submit, the NEPA requirements imposed on prior construction 
permit holders are a reasonable exercise of the AEC's statutory 
responsibilities, the Commission was correct in its consequent 
position that proceedings looking to suspension of those permits 
on NEPA grounds are only to be initiated where non-compliance | 
with the new NEPA requirements is indicated. And finally, we 
show in that brief, that the "backfitting" approach advanced by 
petitioners is not mandated by the new environmental statute 
and that the Commission's course in this regard takes proper 
account of the areas of its own special competence and those 
of the various other governmental bodies having environmental 
responsibilities. 

Notwithstanding the correspondence in argument outlined 
above, there are, we believe, specific aspects of the instant 
proceeding which warrant particular mention. Those aspects 


are dealt with in the discussion which follows. 
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1. Commission Action for which Review Sought. Respon- 
dents are constrained to note at the outset the uncertainty 
in the record as to just what AEC action it is that peti- 
tioners are appealing from in this proceeding and what issues 
are properly before the Court. : 

The petition for review in this case was filed on November 
25, 1970, a week prior to Commission adoption of its revised NEPA 
regulations. That petition purports to seek review of certain 
“orders" of the Atomic Energy Commission, which are described as 
Commission "order[s] .-.- refusing": (a) to issue an order to 
show cause to Baltimore Gas and Electric Company ; (b) to require 


the company to submit a NEPA environmental report as soon as 


possible; and (c) to immediately cee preparation of an agency 
10 


detailed environmental statement. However, petitioners’ 
position on these matters changed markedly following the Com- 
mission's rule making issuance of December 3, 1970. While 


not specifically amending their petition for review to state 


——— | 

10/ Respondents would note, parenthetically, that a question 
did exist at that point as to whether these so-called 
"yefusals" (in reality, agency deferrals of action until 
completion of a pending germane rule making proceeding) 
were properly appealable to this Court as ‘final orders" 
of the Atomic Energy Commission within the meaning of 
Section 189 b. of the Atomic Energy Act (42 U.S.C. 2239(b)) 
and 28 U.S.C. 2342. The subsequent rule making action 
of the Commission is, however, such a "final order" and 
petitioners’ ensuing steps (infra) may be deemed at least 
a de facto amendment of their petition to seek review on 
the basis of the revised rule. 
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that review was being sought of this issuance insofar as 

it applied to the Calvert Cliffs facility, petitioners’ 
statement of issues for review by the Court (filed January 15, 
1971) advised that the two issues being presented for review 
were cast “in light of action taken by the defendant AEC" 

in its rule making issuance of December 3, 1970. In so 
acting, petitioners understandably dropped their contentions 
relating to preparation of an environmental report by the 
company and an environmental statement by the AEC in view of 
the steps directed by the revised agency regulations (supra). 
They added, however, a further issue in regard to the Calvert 
Cliffs facility - that relating to "backfitting". The latter 
issue, we would note, quite apart from its lack of mention 
among the “orders” of the Commission complained of in the 
petition for review, does not appear to be part of petitioners’ 


underlying request to the AEC for action in regard to the 


Calvert Cliffs facility; rather, it was one of Soe 
1 


general rule making requests (J. A. II, 36-37, 1/22) Se 
While the underlying procedural record is, thus, some- 


what confused, respondents are posing no objection to review 


11/ Petitioners’ brief adds yet a third issue - relating to 
plant modification on the basis of NEPA environmental 
studies. This matter, although not previously raised 
by petitioners in their earlier Court filings, was in- 
cluded in petitioners’ request to the Commission for 
administrative action. 
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by the Court of the issues which petitioners now seek to 
raise. A proper jurisdictional basis for review arguably 
does exist at this time and the same questions are being 
raised by the same petitioners in No. 24,871, the disposition 
of which can have application to the Calvert Cliffs facility. 

2. Water Quality Matters. The environmental focus of 
petitioners’ submission to the Commission, as well as their 


brief to the Court, is on matters of water) quality - more 


particularly, the impact of the subject facility on the waters 


of the Chesapeake Bay. Respondents will not repeat here 
their arguments in No. 24,871 as to the licensing coverage 
directed by Section 21(b) of the Federal Water Pollution 
Control Act. We would only note the additional fact that a 
Section 21(b) water quality certification has been issued 
for the Calvert Cliffs facility by the appropriate govern- 
mental authority embodying the requisite determination that 
operation of the facility will not violate Maryland's Fed- 
erally approved water quality standards for the Bay. (This 
certification and the permits for use of Bay waters previously 
issued by the State are set forth at J.A. IL, 185-202.) 
Petitioners, while acknowledging issuance of the Maryland 
certificate (although not its legal significance) , express 


their continued misgivings as to the "very little information" 
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available regarding the plant's "probable impact on the 
environment of Chesapeake Bay" and submit "[t]here are 
substantial unanswered questions regarding the oceanography 

of the Bay" (pet. brief, p. 23). They maintain these mis- 
givings notwithstanding their recognition of the extensive 
studies and inquiries that have been made in this regard, 
including a "full hearing by the AEC” on radiological matters, 
‘numerous studies conducted by state and federal authorities 
and by ... Baltimore Gas and Electric Company" and the “impress- 
ive list of permits” for the plant issued by Federal and State 
authorities with environmental responsibilit&es (pet. brief, 
pp. 21-22). 

Respondents, it should be emphasized, are in no way dis- 
puting the desirability of further research on Bay effects or, 
for that matter, research relating generally to the environ- 
mental impact of power plant condenser cooling water discharges. 
The AEC, in fact, has long supported a substantial research 


program on the thermal effects of nuclear power plant opera- 


tions, including research specifically relating to the 
12 


Chesapeake Bay - and this research work is continuing. 


12/ See, e.g., Hearings before the Joint Committee on Atomic 

— Energy on “AEC Authorizing Legislation, FY 1971", 91st 
Cong., 2d Sess., Part 3 (March 1970), pp. 1342, et seq. 
The Commission's annual report to the Congress for 0 
states that AEC research on the thermal effects of power 
plant operation will total $3.2 millions in fiscal year 
1971. The report also describes, generally,the new work 
initiated at the AEC'’s own facilities and the coordination 


(continued next page) 
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In the latter regard, a further program was initiated during 


the past year, entailing a multi-disciplinary cooperative 
study of the problems associated with the siting of nuclear 
power plants on the Bay. And Baltimore Gas and Electric 
Company has, of course, undertaken and Sota to carry out 


its own studies and research on Bay effects. 


12/ (Continued) 


of AEC efforts with those of other Federal agencies 
through an interagency task group under the auspices of 
the President's Office of Science and Technology. See 
"Major Activities in the Atomic Enersy Programs, January- 
December 1970", pp. 43-49. 


This study involves the following organizations: Atomic 
Energy Commission; Chesapeake Bay Institute, Johns Hop- 
kins University; Chesapeake Biological Laboratory, Nat- 
ural Resources Institute, University of Maryland; Depart- 
ment of Geography and Environmental Engineering, Johns 
Hopkins University; Virginia Institute of Marine Science, 
Gloucester Point, Va.; Department of Natural Resources, 
State of Maryland; Baltimore Gas & Electric Co.; Potomac 
Electric Power Co.; and Virginia Electric & Power Co. 

See the AEC's annual report to the Congress for 1970, 
note 12, supra, p. 59. 


See, in this regard, the permits for use of Bay waters 
issued by the State of Maryland (J. A. II, 195-202); see 
also “Environmental Effects of Producing Electric Power" 
Hearings before the Joint Committee on Atomic Energy, sist 
Cong., 2d Sess., Part 2, Vol. II (1970) pp. 2242, et s 

and see further the company "s Environmental Report to t 
AEC me eee Calvert Cliffs facility (November 16, 1970 a 
PP- O-Lo. 
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But, with full recognition accorded to the desirability 
of further study and research in the general area of water 
quality effects, a substantial body of environmental information 
has already been garnered - information deemed sufficient here 
by the responsible Federal and State authorities to sanction 
the planned operation of this facility under environmental 
safeguards which they believe adequate. It was presumably 
this background which led the Governor of Maryland's Task 
Force on Nuclear Power Plants to conclude in its report on the 
Calvert Cliffs plant: 

"Based upon careful consideration of available 
evidence the task force concludes that the 
Calvert Cliffs Nuclear Power Plant, operating 
in compliance with Federal and State laws and 
regulations, does not in itself constitute a 
threat in any significant way to health, safety 
or economy of the State of Maryland or its 


citizens, nor will the plant seriously impair 15/ 
the quality of the Chesapeake Bay environment ."—= 


3. The Decision of the Maryland Public Service Commission. 


Petitioners’ Supplemental Memorandum to the Commission of Nov- 
ember 12, 1970 - submitted in support of their "show cause" and 


related requests - stressed the significance of the pendency 


15/ Cited in the Maryland Public Service Commission's decision 
of January 19, 1971, granting a certificate of public con- 
venience and necessity for the Calvert Cliffs plant. 
Matter of Application of Baltimore Gas and Electric Com- 

any (No. B50, Public Service Commission of Maryland). 
3 decision (which is included in the supplemental 


"Certified List of the Record") is further discussed in 
Section (3), infra. 
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before the Maryland Public Service Commission of the appli- 
cation by Baltimore Gas and Electric Company for a certificate 
of public convenience and necessity for the Calvert Cliffs 
plant (J. A. II, 77-78). The Public Service Commission has, 
of course, now rendered its decision, granting the certificate 


(supra) and we believe that certain portions of that decision 
are worth noting here. 


In finding that the company had established the need for 
the facility to meet present and future service demands, the 
Public Service Commission decision states (p- 31): 


"The plant will have a capacity of about 

845 megawatts in 1973 when the first unit 
comes on line and about 1,710 megawatts 

in 1974 when the second unit is scheduled 

to begin operations. The present generating 
capability of the Company is about 3,000 
megawatts. The Company's load has been 
growing during the past two years at the 
rate of 12 percent. Without the facility 

at Calvert Cliffs the Applicant in 1973 
would have essentially a zero reserve capac- 
ity and in 1974 the load during peak is 
estimated to exceed the capacity by 336 
megawatts (or by minus 8.3 Ss. 


The decision goes on to state: "Most informed sources, 
including this Commission, believe that a 20-percent reserve 


capacity is desirable. For the Company this can only be 


achieved by completion of the Calvert Cliffs facility." (p.32). 
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In the area of environmental effects, the PSC decision 
discusses the water quality permit granted by the State for 
use of Bay waters (J. A. II, 185-202) and adverts to its 
description by the head of the Department of Water Resources as 


"the most restrictive permit ever issued by his Department" and 


perhaps "the most restrictive in the Nation" (p. 36). Under the 


permit, the company will be subject to a "continued obligation to 
demonstrate that the water quality is not impaired and water 
resources are not damaged by the operation of the plant"; there 
will be State as well as company monitoring of plant operations; 
and "[vJiolation of any restrictions and conditions in the 
permit or applicable provisions of law could cause the Depart- 
ment to revoke the permit” (p. 36; see also J.A. II, 195-202). 
The Public Service Commission went on to hold that it 
would retain jurisdiction over the design of the plant as well 
as its operation, “and will require the backfitting of tech- 
nological advancements, as they become available, that provide 
reasonable additional protection necessary for the public 
health and safety or protection of the environment" (p. 39). 
In view of petitioners’ "backfitting" contentions in the 
instant proceeding, respondents would add the parenthetical 
note that, insofar as the State's "backfitting" requirements 
relate to other than radiological effects, they will be 
subject to the NEPA condition which the AEC has added to the 
Calvert Cliffs permits (supra, p. 11) and non-compliance would 
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be a basis for appropriate AEC enforcement action under those 
construction permits or any later operating licenses issued. 
In the area of radiological health and safety, the AEC, of 
course, has its own "backfitting" requirements (10 CFR Section 
50.109), which will be fully applicable to the Calvert Cliffs 
facility. It is also worth noting, in view of petitioners' 
oblique observations concerning the discharge of radioactive 
effluents and their control (pet. brief, PP: 21-22), that this 
facility will be subject to AEC regulatory provisions which 
require that radioactivity in effluent releases be kept “as- 
low as practicable" and to the Commission's implementing design 
and operating ragiitenenPaee | 

In short, the environmental regime for this facility will 
encompass - and on a continuing basis - a full battery of 


practicable governmental safeguards. 


16/ "Control of Releases of Radioactivity to the Environment", 
Amendments to 10 CFR Parts 20 and 50 (35 F.R. 18385, Decem- 
ber 3, 1970). One section of the water use permits issued 
to the company by the State contains certain restrictions 
on radionuclide concentrations in liquid waste discharges 
(J.A. II, 193-4). These restrictions, the permits recite, 
have been accepted by the company "subject to the qualifi- 
cation that if there is a final decision by a court having 
jurisdiction over the State...(including a denial of certi- 
orari by the U. S. Supreme Court of a decision by any U.S. 
Court of Appeals) that the United States, crroret the 
Atomic Energy Commission, or any other duly designated 
Federal agency, has the exclusive authority to regulate 
the discharge of radioactive effluents from nuclear electric 
generating facilities and thus has preempted the right of 
a State to regulate [those] discharges; such provisions in 
these Permits...as may be in conflict with such decision, 
shall become null and void". (J.A. II, 198). These 


(Continued on next page) 


- 26 - | 


CONCLUSION 


For the foregoing reasons, it is respect fully sub- 


mitted that the Commission action herein should be affirmed. 
| 


JOSEPH F. HENNESSEY, SHIRO KASHIWA, 
General Counsel, Assistant Attorney General, 


MARCUS A. ROWDEN, EDMUND CLARK, 

Solicitor, Attorney, 

Department of Justice, 

HOWARD K. SHAPAR, Washington, D. C. 20530. 

Assistant General Counsel, 

Licensing & Regulation, 

Atomic Energy Commission, 

Washington, D. C. 20545. 


Date: March 1971. 


16/ (Continued) 


> restrictions are also noted in the Memorandum of Under- 
standing between the State of Maryland and the AEC in 
connection with their Agreement for AEC discontinuance 
and State assumption of certain regulatory authority 
over nuclear activities within the State (exclusive, 
inter alia, of nuclear power reactors), pursuant to 
Section 274 of the Atomic Energy Act (42 U.S.C. 2021). 
The Memorandum recognizes the pendency of Northern States 
Power Co. v. State of Minnesota (320 F. Supp. 172, D. Minn; 
on appeal, Court of Appeals for the Eighth Circuit), and 
states that the subject "turnover" arrangements do not 
affect the position of either party "with respect to the 
legal authority, or the lack thereof, of the State to 
impose requirements, for purposes of protection against 
radiation hazards, upon activities within the State 
licensed by the Commission" (35 F.R. 20020, December 31, 
1970). | 
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Reply Brief for Petitioners 


Despite some apparent confusion on the part of Respon- 
dents and the Intervenor we submit that the issues in this 
proceeding are clear. In the original petition to the AEC 
(Jt. App. (Vol. II) 32) we requested, inter alie: i/ 


1) that the AEC issue to Baltimore Gas and 
Electric Company an order to show cause why 
the construction permit of the plant should not 
be suspended pending a full exploration of 
environmental issues {by letter dated March 17, 


1 

The request contained in the petition relating to submission 
of the applicants environmental report and preparation of a 
detailed environmental statement have been granted by the AEC. 
Jt. App. (Vol. II) 179; Paragraphs 1 & 4, Appendix D (Jt. App. 
(Vol. I) 0). The request for backfitting as applied to the 
BG&E plant is moot inasmuch as . such a requirement was imposed 
by the Maryland Public Service Commission in its decision of 
January 19, 1971, p. 39, (included in the Certified Record). 
The AEC has agreed to enforce this provision. (Resp. brief, 
pp. 24-25). 


1971 the AEC confirmed its denial of that 
request (copy attached). 2/ 


2) that the AEC not only prepare a detailed 
environmental statement but that on the basis of 
the Gata containeé therein it consider modifica- 
tion of the location, design, method of construc— 
tion or operation’ or any other aspect of the 
plant as required (this request was denied with 
respect to BG&E and all similar plants on 
December 4, 1970 in Appendix D (Jt. App. (Vol. 1) 
9-10). 


An examiation of the briefs by Respondents and the 
Intervenor suggests that they view this Court proceeding as 
the forum for decision, on the merits, of the questions of 
whether construction of the Calvert Cliffs should be halted 


and whether any specific modifications in the plant location, 


design or operation are required for environmental protection. 


Obviously it is not this Court's function, nor do Petitioners 


request, that a first impression review of the relevant facts 


2/ Under this Court's decisions in Environmental Defense Fund 
v. Hardin, U.S. App. D.C. 7 428 F. 20a 1093 (1970) 
and Medical Committee for Human Rights v. SEC, U.S. App. 
D.C. , 432 ©. 24 659, 668 (1970) the refusal of the AEC 
to act upon the petition was the equivalent of an order of 
Genial which would be reviewable here. The Court need not 
decige that issue inasmuch as the AEC has now formally denied 
the Petitioners requests involved here. 


é 

which would lead to a disposition of those issues be conducted 
here. The conflicting views between Intervenors and Respondents 
on the one hand and Petitioners on the other regarding the 
extent to which the environmental consequences of the plant 
have been fully investigated substantiates our contention 

that a full hearing (not necessarily before a board with oral 
testimony) at which the comments of Federal nn SES agen- 


cies and the public will be considered is necessary. 


The AEC in its letter of March 17, 1971, denying the peti- 


tioners request for an order to show cause why construction 
| 


of the plant should not be halted concluded: 


In view of these actions, and in the light of our 
examination of the information submitted,| we find 

no basis indicated for concluding that Baltimore 

Gas and Electric Company is not in compliance with the 
requirements of the Commission's regulations imple- 
menting NEPA. Accordingly, there is no proper 

ground for issuance of the show cause order which 
petitioners have requested. 


Thus the AEC indicates that the only basis upon which 
. | 
a show cause order will be issued is a showing of non- 


compliance with Appendix p.3/ 

| 
3/ intervenor suggests that AEC decision was based upon an in- 
vestigation of the merits of the environmental studies and 
protections of the plant. (Brief p. 46). This con- 
clusion might appear reasonable from the AEC brief but it is 
clear from the March 17, 1971 AEC letter that its only concern 
was whether the requirements of Appendix D had been met. 
Those requirements as applied to Calvert Cliffs merely obligate 
Intervenor to abide by any validly imposed Federal or state 
standards and to submit an environmental report. As we have 
argued in No. 24,871, the imposition of that obligation does 
not constitute a review of the environmental consequences of 
the proposed action. 


< 


The primary legal arguments applicable to Petitioners’ 
case are set forth in the Briefs filed by Petitioners in 
No. 24,871 ané we will not reiterate those. arguments here. 4/ 
In this brief Petitioners will comment briefly on the factual 
matters alleged by Respondents and Intervenor in their briefs. 
The allegation that all radiological environmental 
factors have been adequately resolved by the AEC and the 
Maryland Department of Water Resources is clearly erronéous. 
The Water Use Permit issued by Maryland sets standards for 


liguid radiological releases (no limitation was imposed on 


gaseous releases) far below the levels permitted by the AEC 


under 10 CFR Part 20 (Inter. brief, pp. 15-16) and the AEC 


has successfully contended that its authority on this matter 


4/ 

We do note that the Intervenor here (brief pp. 26,54) 
places substantial reliance upon the state of completion 
of the Calvert Cliffs plant as a basis for rejecting poss- 
ible alternatives. This of course reinforces our 
conclusion that continued construction of the plant does 
inhibit efforts to minimize the environmental impact of 
the plant by using alternatives. 


preempts the State radiological standard. 5/ Northern States 
Power Company v. Minnesota _ss‘*#F- Supp. QO. Minn, 1970) 
It is true, as Intervenor indicates (brief, pp. 12-15) that 
the AEC has recently amended its regulations to requixe that 
all radioactive releases from plants be kept "as low as pxrac- 


ticable." 35 Fed. Reg. 18385 (December 3, 1970). But as 


Intervenor also indicates (brief, p- 13) its planned method 

of operation is "expected" to produce releases of radioactivity 

at or below 1% of 10 CFR Part 20 limits but obviously Intervenor 
lacks the confidence in that expectation because it has refused 
to voluntarily comply with a requirement to that effect contained 
in the Maryland Water Use Permit. See Jt. App.) (Vol. II) 193- 

194, 198. Nor has Intervenor adopted the essentially "zero 
release" of liquid radioactive wastes system installed by 


Consumers Power Company in its Palisades Nuclear plant. See 


Consumer Power Company Amici brief, p. 16 in No. 24,871. 


5/ The AEC refers to the statement by the Maryland Public 
Service Commission that the Calvert Cliffs Water Use Permf£t 
is the "most restrictive in the nation" (Resp. brief, p. 24) 
but fails to mention that this statement refers to the radio- 


logical release levels which the AEC claims do not apply. 


~ | 


Intervenor notes that a water temperature increase 
of 10°F caused by the operation of the plant is permissible 
under the Maryland Water Use Permit (Brief, p. 14) It 
does not follow that a 10°F increase will not have 
adverse consequences on the environment of the Bay and as indi- 


cated our main brief there is substantial scientific 
doubt this subject. (See also the Report of the Study 
Panel Nuclear Power Plants of the Maryland Academy of 
Science, p. 32-33 (Intervenor's Brief, p. 23). The Study 
Panel also concluded "we recognize that there are many 

areas in which further research is needed. . ." (Intervenor's 
brief, p. 24). A number of states have set thermal increases 
at substantially lower levels. For instance in Virginia 

the Water Quality Standards for the Chesapeake Bay do not 
permit temperature increases above 4°P. and during the 

summer months a 1.5°F. increase is the maximum permitted. 

The review by the Maryland Public Service Commission was 
for the issuance of a certificate of public convenience and 
necessity. Section 54A, Article 78, Annotated Code of Maryland 
(1969 Replacement Volume). Its decision was based upon data 
submitted to it by the parties and was not conducted under 
the requirements contained in NEPA that the licensing agency 


itself undertake studies (if there is no reliable available 


study) to determine relevant fects related to the environmental 


issues. Thus that review was based upon the evidence 


already available and did not overcome any of the deficiencies 
in knowledge associated with the plants effect on the 
environment noted in our main brief. This PSC review isa 
classic example of the problems recognized by Congress in 
passing NEPA and the need for a mechanism to fully investigate 
environmental consequences of federal actions and to consider 


those consequences in federal decisions. 
Conclusions 


Petitioners stress again that there is no desire to re- 
quire the AEC to duplicate the work of other agencies. To 
the extent that in a specific case the record before the AEC 
persuades it that as to an aspect of the plant operation no 
further study of environmental consequences is needed, then 
it would make that judgment and use the studies and other 
comments received as a basis for its decision. By the same token 
in. deciding whether to halt construction of a plant or to 
modify the plants construction permit the AEC would consider, 


inter alia, the factors raised by Intervenors in .their brief. 


There is no attempt by Petitioners to have this Court 
Gecide whether to halt construction or modify the construc— 
tion permit of the Calvert Cliffs plant. Intervenor 
apparently feels compellec to present its case on the 
issues. We welcome Intervenors comments and trust that 
this Court will take action which will allow the public and 


relevant federal and state agencies an opportunity to present 


evidence ané argument on these issues to the AEC. 


Respectfully Submitted, 


BERLIN, ROISMAN & KESSLER 
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